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PAlfcivsl EXTENSION 
To: Chang Y. Hong, Young K. Kinn, Se H. Kim, ) A/CPATENTS 

Jay H. Chang, Hoon Choi, Do H. Nann, ) 
Ae R. Kim, Jin H. Lee, Ki S. Parl< ) 

) 

Assignee: LG Life Sciences, Ltd. ) 

For: 7-(4-AIVIINOMETHYL-3-METHYLOXYIIVIINOPYRROPLIDIN-1-YL)-1- 
CYCLOPROPYL-6-FLUORO-4-OXO-1 ,4-DIHYDRO-1 ,8- 
NAPHTHYRIDINE-3-CARBOXYLIC ACID AND THE PROCESS FOR 
THE PREPARATION THEREOF 

MAIL STOP: PATENT EXT. 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sir: 

APPLICATION FOR EXTENSION OF PATENT 
TERM UNDER 35 U.S.C. § 156 

Applicant, LG Life Sciences, Ltd., represents that it is the Assignee of the 

entire interest in and to United States Patent No. 5,776,944 granted to Chang Y. 

Hong, Young K. Kim, Se H. Kim, Jay H. Chang, Hoon Choi, Do H. Nam, Ae R. 

Kin, Jin H. Lee, and Ki S. Park on the 7th day of July, 1998, for 7-(4- 

aminomethyl-3-methyloxyiminopyrrolidin-1 -yl)-1 -cyclopropyl-6-fluoro-4-oxo-1 ,4- 

dihydro-1 ,8-naphthyridine-3-carboxylic acid and the process for the preparation 

thereof by virtue of an assignment in favor of LG Life Sciences, Ltd. An 

assignment from the inventors to LG Chemical Ltd. was recorded at Reel 

007531, Frame 0413 on June 15, 1995. A document indicating a change in 

name from LG Chemical Ltd. to LG Chem Investment, Ltd. was recorded at Reel 
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013563, Frame 0644 on December 1 1 , 2002. An assignment from LG Chem 
Investment, Ltd. to LG Life Sciences, Ltd. was recorded at Reel 013570, Frame 
01 31 on December 1 1 , 2002. By the Power of Attomey enclosed herein 
(Attachment A), Applicant appoints attomeys at Finnegan, Henderson, Farabow, 
Garrett & Dunner, L.L.P., associated with Customer No. 22852, including 
Charles E. Van Horn, Andrew C. Sonu and Steven P. O'Connor, as attorneys for 
LG Life Sciences, Ltd. with regard to this application for extension of the term of 
U.S. Patent 5,776,944 and to transact all business in the U.S. Patent and 
Trademark Office in connection therewith. 

Information Reauir ftd Under 37 C.F.R. § 1.740 

Applicant hereby submits this application for extension of the patent term 
under 35 U.S.C. § 156 by providing the following information required by the 
rules promulgated by the U.S. Patent and Trademark Office (37 C.F.R. § 1 .740). 
For the convenience of the Patent and Trademark Office, the information 
contained in this application will be presented in a format which follows the 
requirements of Section 1 .740 of Title 37 of the Code of Federal Regulations. 
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(1 ) The approved product FACTIVE® is a broad spectrum antibacterial 
agent for oral administration containing gemifloxacin mesylate as the active 
ingredient. Gemifloxacin is available as the mesylate salt in the sesquihydrate form. 
Identification of gemifloxacin is as follows: 

Chemical Name(s): (R,S)-7-[(4Z)-3-(aminomethyl)-4-(methoxyimino}-1- 

pyrrolidinyl]-1-cyclopropyl-6-fluoro-1,4-dihydro-4- 
0X0-1 ,8-naphthyridine-3-carboxylic acid 
Empirical Formula of gemifloxacin mesylate: Ci8H2oFN504»CH403S 
Structural Formula of gemifloxacin mesylate: 




(2) The approved product was subject to regulatory review under the 
Federal Food, Drug and Cosmetic Act Section 505. 

(3) The approved product FACTIVE® received permission for commercial 
marketing or use under Section 505 of the Federal Food, Drug and Cosmetic Act on 
April 4, 2003. A copy of the approval letter is attached (Attachment B). 
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(4) The active ingredient in FACTIVE® is gemifloxacin mesylate available 
in the sesquihydrate fornn which, on information and belief, has not been approved 
for commercial marketing or use under the Public Health Services Act, the Virus- 
Serum-Toxin Act or under Section 505 of the Federal Food, Drug and Cosmetic Act 
prior to the approval of NDA 21-158 by the Food and Drug Administration on April 4, 
2003. A copy of the approved labeling information describing the approved product 
is attached (Attachment C). 

(5) This application for extension of patent term under 35 U.S.C. § 156 is 
being submitted within the permitted 60-day period pursuant to 37 C.F.R. § 1.720(f), 
said period will expire on June 3, 2003. 

(6) The complete identification of the patent for which a term extension is 
being sought is as follows: 

Inventors: Chang Y. Hong, Young K. Kim, Se H. Kim, 
Jay H. Chang, Hoon Choi, Do H, Nam, 
Ae R. Kim, Jin H. Lee, Ki S. Park 

Patent No.: 5,776,944 

Issue Date: July 7, 1998 

Expiration Date: June 15, 2015 

(7) A true copy of the patent is attached (Attachment D). 

(8) No reexamination certificate or certificate of correction has been issued 
on this patent. LG Life Sciences, Ltd. filed a request for reexamination of U.S. 
Patent No. 5,776,944 on December 27, 2002, which was granted by the U.S. Patent 
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and Trademark Office by an Order mailed February 20, 2003. The reexamination 
control number is 90/006,498. A copy of a record of maintenance fee payment 
under 35 U.S.C. § 41(b) is attached (Attachment E). 

(9) Claims 1-7 of U.S. Patent 5,776,944 claim the active ingredient in 
FACTIVE®. Claims 8-12 are directed to a process for preparing the active ingredient 
in FACTIVE®. Claims 13-16 are directed to an antibacterial composition comprising 
the active ingredient in FACTIVE®. 

(a) Claim 1 reads as follows: "7-(4-aminomethyl-3- 
methyloxylminopyrrolidin-1-yl)-1-cyclopropyl-6-fluoro-4-oxo-1 ,4-dihydro-1 ,8- 
naphthyridine-3-carboxylic acid represented by the following formula: 




OH 



or a pharmaceutically acceptable non-toxic salt, physiologically hydrolyzable ester, or 

isomer thereof." 

Claim 1 reads on the active ingredient in FACTIVE®, 
(b) Claim 3 reads as follows: "7-(4-aminomethyl-3- 
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methyloxylminopyrrolidin-1 -yl)-1 -cyclopropyl-6-fluoro-4-oxo-1 ,4-dihydro-1 ,8- 
naphthyridine-3-carboxylic acid methanesulfonate or a hydrate thereof represented 
by the following fornnula: 




or its isomer, in which n denotes 0, 1 , 1 .5, 2, 2.5, 3, 3.5 or 4; or an isomer thereof" 
Claim 3 reads on the sesquihydrate form of the active ingredient of FACTIVE® when 
n is 1 .5 

(c) Claim 8 reads as follows: "A process for preparing 7-(4- 
aminomethyl-3-methyloxylminopyrrolidin-1 -yl)-1 -cyclopropyl-6-fluoro-4-oxo-1 ,4- 
dihydro-1,8-naphthyridine-3-carboxylic acid represented by the following formula: 
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OH 



or its isomer, methanesulfonate and hydrate of the methanesulfonate, which 
comprises reacting a quinolone compound represented by the following formula, 




OH 



in which X represents a halogen, with a pyrrolidine oxime compound represented by 
the following formula, or a salt thereof, 




in a solvent in the presence of an acid acceptor." 

Claim 8 reads on a process for preparing the active ingredient in FACTIVE®. 

(d) Claim 13 reads as follows: "An antibacterial composition 
comprising as an active component the compound defined in claim 1 , together with a 
pharmaceutically acceptable carrier." Claim 13 similarly reads on the approved 
product FACTIVE® because the product contains a compound of claim 1 as 
explained above and a pharmaceutically acceptable carrier (inactive ingredients such 
as hydroxypropyi methylcellulose). 

(e) Claim 1 5 reads as follows: "An antibacterial composition 
comprising as an active component the compound defined in claim 3, together with a 
pharmaceutically acceptable carrier." Claim 15 similarly reads on the approved 
product FACTIVE® because the product contains a compound of claim 3 as 
explained above and a pharmaceutically acceptable carrier (inactive ingredients such 
as hydroxypropyi methylcellulose). 
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(10) The relevant dates and information pursuant to 35 U.S.C. § 156(g) to 
enable the Secretary of Health and Human Services to determine the applicable 
regulatory review period are as follows: 

Investigational New Drug Application (IND 53,908) for FACTIVE® was 
submitted on August 6, 1997, received on August 7, 1997, and became effective on 
September 6, 1997. 

New Drug Application for FACTIVE® (NDA 21-158) was submitted on 
December 15, 1999. 

New Drug Application for FACTIVE® (NDA 21-158) was approved on April 4, 

2003. 
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(11) A brief description of the significant activities undertaken by the 
nnarketing applicant during the applicable regulatory review period with respect to 
FACTIVE® and the dates applicable to these significant activities are set forth in a 
chronology of events in Attachment F. 
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(12)(i) Applicant is of the opinion that U.S. Patent 5.776,944 is eligible for 
extension of the patent term under 35 U.S.C. § 1 56 because it satisfies all 
requirements for such extension as follows: 

(a) 35 U.S.C. § 1 56(a) - U.S. Patent 5,776,944 claims a drug 
product, that is, the active ingredient in FACTIVE® and antibacterial compositions 
comprising the active ingredient. 

(b) 35 U.S.C. § 1 56(a)(1) - U.S. Patent 5,776,944 has not expired 
before submission of this application. 

(c) 35 U.S.C. § 1 56(a)(2) - The term of U.S. Patent 5,776,944 has 
never been extended under 35 U.S.C. § 156(e)(1). 

(d) 35 U.S.C. § 1 56(a)(3) - The application for extension is 
submitted by the owner of record of the patent in accordance with the requirements 
of paragraphs (1 ) through (4) of 35 U.S.C. § 1 56(d) and the rules of the Patent and 
Trademark Office. 

(e) 35 U.S.C. § 156(a)(4) - The product FACTIVE® has been 
subjected to a regulatory review period before its commercial marketing or use. 

(f) 35 U.S.C. § 156(a)(5)(A) - The commercial marketing or use of 
the product FACTIVE® after the regulatory review period is the first permitted 
commercial marketing or use under the provision of the Federal Food, Drug and 
Cosmetic Act {i.e., Section 505) under which such regulatory review period 
occurred. 
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(g) 35 U.S.C. § 1 56(c)(4) - No other patent has been extended for the same 
regulatory review period for the product FACTIVE®. Applicant has filed two other 
applications for term extension (U.S. Patent Nos. 5,633,262 and 5,962,468) based 
on the regulatory review period for the product FACTIVE. Applicant will make an 
election of only one patent in accordance with 37 CFR 1 .785(b) upon receipt of a 
notice of final determination in these applications from the Patent and Trademark 
Office. 
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(12)(ii) Applicant respectfully submits that the length of the extension of 
patent term for U.S. Patent 5,776,944 is 659 days pursuant to 35 U.S.C. § 156(c). 
The length of the extension was determined pursuant to 37 C.F.R. § 1.775 as 
follows: 

(a) The regulatory review period under 35 U.S.C. § 1 56(g)(1 )(B) 
began on September 6, 1997 and ended on April 4, 2003, which is a total of 2038 
days, which is the sum of (1 ) and (2) below: 

(1) The period of review under 35 U.S.C. § 156(g)(1)(B)(i), 
the "Testing Period", began on September 6. 1997 and ended on December 15, 
1999, which is 831 days; and 

(2) The period of review under 35 U.S.C. § 1 56(g)(1 )(B)(ii), 
the "Approval Period", began on December 15, 1999, and ended on April 4, 2003, 
which is a total of 1207 days. 

(b) The regulatory review period upon which the period of 
extension is calculated is the entire regulatory review period as determined in 
subparagraph 12(ii)(a) above (2038) less: 

(1 ) The number of days in the regulatory review period 
which were on or before the date on which the patent issued (July 7, 1998) which is 
304 days; and 

(2) The number of days during which applicant did not act 
with due diligence, which is zero (0) days; and 
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(3) One-half the number of days determined in 
subparagraph (1 2)(ii)(a)(1 ) above after the patent issued (one-half of 527) which is 
263 days; 

(c) The number of days as determined in subparagraph (12)(ii)(b) 
(1471 days) when added to the original term of the patent (June 15, 2015) would result 
in the date of June 1 5, 201 9. 

(d) Fourteen (14) years when added to the date of the NDA approval 
(April 4, 2003) would result in the date of April 4, 2017; 

(e) The earlier date as determined in subparagraphs (12)(ii)(c) and 
(12)(ii)(d) is April 4, 2017; 

(f) Since the patent for FACTIVE® issued after September 24, 1984, 
the period of extension may not exceed five years from the original expiration date of 
June 15, 2015. Five years when added to the original expiration date of the patent 
would result in the date of June 15, 2020. 

(g) The earlier date as determined by subparagraphs (12)(ii)(e) and 
(12)(ii)(f) is April 4, 2017. 

(13) Applicant acknowledges a duty to disclose to the Director of Patents and 
Trademarks and the Secretary of Health and Human Services any information which is 
material to the determination of entitlement to the extension sought. 

(14) The prescribed fee for receiving and acting upon this application is 
attached as a check in the amount of $1,120.00. The Commissioner is authorized to 
charge any additional fees required by this application to Deposit Account No. 06-0916. 
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(15) All correspondence and inquiries may be directed to the undersigned, 



whose address, telephone number and fax number are as follows: 
Charles E. Van Horn 

Finnegan, Henderson, Farabow, Garrett & Dunner, L.L.P. 
1300 I Street, N.W. 
Washington. D.C. 20005-3315 
Phone: 202-408-4000 
Fax: 202-408-4400 

(1 6) Enclosed is a certification that the application for extension of patent 

term under 35 U.S.C. § 156 including its attachments and supporting papers is 

being submitted as one original and four (4) copies thereof (Attachment G). 



Date: May 29, 2003 
Attachments: 

Power of Attorney (Attachment A) 
Approval Letter (Attachment B) 

Approved Labeling Information for FACTIVE® (Attachment C) 

U.S. Patent 5,776,944 (Attachment D) 

Maintenance Fees Paid (Attachment E) 

Chronology of Regulatory Review Period (Attachment F) 

Certification of Copies of Application Papers (Attachment G) 



Respectfully submitted. 



FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER, L.L.P. 




Charles E. Van Horn 
Reg. No. 40,266 
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A 

PATENT 

Atty. Docket No.: 9009.0008 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re U.S. Patent No. 5.776.944 ) 

Issued: July 7, 1998 ) 

To: Chang Y. Hong. Young K. Kim, Se. H. Kim, ) 
Jay H. Chang,, Hoon Choi, Do H. Nam, ) 
Ae R. Kim, Jin H. Lee, Kl S. Park ) 

Assignee: LG Life Sciences, Ltd. ) 

For: 7-(4-AIVIINOMETHYL-3-METHYLOXYIMINOPYRROPLIDIN-1-YL)-1- 
CYCLOPROPYL-6-FLUORO-4-OXO-1 ,4-DIHYDRO-1 ,8- 
NAPHTHYRIDINE-3-CARBOXYLIC ACID AND THE PROCESS FOR 
THE PREPARATION THEREOF 

MAIL STOP: PATENT EXT. 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sir: 

POWER OF ATTORNEY 

LG Life Sciences, Ltd. represents that it is the assignee of the 
above-identified U.S. Letters Patent by virtue of an assignment from the inventors 
to LG Chemical Ltd. was recorded at Reel 007531 , Frame 0413 on June 1 5, 1 995. 
A document indicating a change in name from LG Chemical Ltd. to LG Chem 
Investment, Ltd. was recorded at Reel 013563. Frame 0644 on December 1 1 . 
2002. An assignment from LG Chem Investment. Ltd. to LG Life Sciences. Ltd. 
was recorded at Reel 013570. Frame 0131 on December 1 1 , 2002. LG Life 
Sciences, Ltd. hereby grants the power of attorney to the attorneys of FINNEGAN, 
HENDERSON, FARABOW, GARRETT & DUNNER, L.L.P., associated with 
Customer No. 22852 including Charles E. Van Horn. Reg. No. 40.266; Andrew C. 
Sonu, Reg. No. 33,457; and Steven P. O'Connor, Reg. No. 41,225; both jointly 



and separately to be attorneys for LG Life Sciences, Ltd. with regard to an 
application for extension of the term of U.S. Patent 5,776,944 and to transact all 
business in the Patent and Trademark Office and Food and Drug Administration 
connected therewith. 

Please send all future correspondence concerning the above matter to 
Finnegan, Henderson, Farabow, Garrett & Dunner, L.L.P., at the following 
address: 



The undersigned is empowered to sign this power and statement of 
ownership on behalf of the assignee. 



Finnegan, Henderson, Farabow. Garrett & Dunner, L.L.P. 
1300 I Street, N.W. 
Washington. D.C. 20005-3315 



LG Life Sciences, Ltd. 





Executive Vice President 
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service 

Food and Drug Administration 
Rockville, MD 20857 



NDA 21-158 



LG Life Sciences, Ltd 

C/o PAREXEL International 

Attention: Gail Glifort 

2520 Meridian Parkway, Suite 200 

Durham, North Carolina 27713 



Dear Ms. Glifort: 



Please refer to your new drug application (NDA) dated December 15, 1999, received December 16, 1999, 
submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for Factive (gemifloxacin 
mesylate) Tablets, 320 mg. 



We acknowledge receipt of your submissions dated as follows: 



October 14, 2002 
October 24, 2002 
October 29, 2002 
October 30, 2002 
October 31,2002 
November 1, 2002 
November 4, 2002 
November 14, 2002 
November 25, 2002 
November 26, 2002 
December 9, 2002 (3) 
December 12, 2002 



December 16, 2002 
December 20, 2002 
December 30, 2002 (2) 
January 2, 2003 
January 9, 2003 
January 10, 2003 
January 1 6, 2003 
January 22, 2003 
January 24, 2003 
January 30, 2003 
January 31, 2003 
February 11, 2003 



February 12, 2003 
February 17, 2003 
February 18, 2003 
February 20, 2003 
February 21, 2003 
February 27, 2003 (2) 
March 24, 2003 
March 27, 2003 
March 28, 2003 (2) 
April 4, 2003 



Your October 4, 2002 submission constituted a complete response to our December 15, 2000 action letter. 

This new drug application provides for the use of Factive (gemifloxacin mesylate) Tablets for the treatment of 
community-acquired pneumonia and acute bacterial exacerbation of chronic bronchitis. 

We have completed the review of this application, as amended. We have concluded that adequate information 
has been presented to demonstrate that the drug product is safe and effective for use as recommended in the 
agreed upon labeling text. Accordingly, the application is approved for these indications, effective on the date of 
the letter. 



The final printed labeling (FPL) must be identical to the enclosed labeling (text for the package insert submitted 
April 3, 2003) and the agreed-upon labeling (immediate container and carton labels submitted March 28, 2003 
to be amended as agreed during our April 2, 2003 teleconference and as stated in your April 3, 2003 
submission). Marketing the product with FPL that is not identical to the approved labeling text may render the 
product misbranded and an unapproved new drug. 

Please submit an electronic version of the FPL according to the guidance for industry titled Providing 
Regulatory Submissions in Electronic Format - NDA, Alternatively, you may submit 20 paper copies of the 
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FPL as soon as it is available but no more than 30 days after it is printed. Individually mount ten of the copies 
on heavy-weight paper or similar material. For administrative purposes, designate this submission FPL for 
approved NDA 21-158.? Approval of this submission by FDA is not required before the labeling is used. 

We remind you of your postmarketing study commitments in your submission dated March 28, 2003: 

1 . Comparative Safety Study 

Conduct a prospective, randomized study comparing gemifloxacin (5,000 patients) to an active 
control (2,500 patients) in patients with community-acquired pneumonia (CAP) or acute bacterial 
exacerbation of chronic bronchitis (ABECB). At least 10% of patients should be of African origin, 
10% of Asian origin and 10% of Hispanic origin to gain safety information in other minority or 
ethnic groups, specifically as it relates to rash. Patients should be evaluated for clinical and 
laboratory safety. 

Protocol Submission: Within 3 months of the date of this letter 

Study Start: Within 1 1 months of the date of this letter 

Interim Report Submission: Within 12 months of date of this letter (with the annual report) 

Final Report Submission: Within 4 years of the initiation of the study 

2. Prescribing Patterns and Use 

Conduct a study to evaluate the prescribing patterns and use of gemifloxacin. In this study, obtain data on 
the prescribing patterns and use of gemifloxacin for the first three years after initial marketing in the US. 
Include the number of prescriptions issued (as well as the rate of refills) and the diagnoses for which the 
prescriptions were dispensed. These data may be obtained from various databases such as HMOs, 
governmental agencies, and pharmacy organizations. 

Protocol Submission: Within 4 months of the date of this letter 

Interim Report Submission: Within 12 months of date of this letter (with the annual report) 
Final Report Submission: Within 5 years of date of this letter 

The Division anticipates discussing the details of the above studies at your earliest convenience. 

Submit clinical protocols to your IND for this product. Submit nonclinical and chemistry, manufacturing, and 
controls protocols and all study final reports to this NDA. In addition, under 21 CFR 314.81(b)(2)(vii) and 
314.81(b)(2)(viii), you should include a status summary of each commitment in your annual report to this NDA. 
The status summary should include expected summary completion and final report submission dates, any 
changes in plans since the last annual report, and, for clinical studies, number of patients entered into each study. 
All submissions, including supplements, relating to these postmarketing study commitments must be 
prominently labeled Postmarketing Study Protocol? postmarketing Study Final Report? or 
postmarketing Study Correspondence, 

FDA's Pediatric Rule at 21 CFR 314.55 was challenged in court. On October 17, 2002, the court ruled that FDA 
did not have the authority to issue the Pediatric Rule and has barred FDA from enforcing it. Although the 
government decided not to pursue an appeal in the courts, it will work with Congress in an effort to enact 
legislation requiring pharmaceutical manufacturers to conduct appropriate pediatric clinical trials. In addition, 
third party interveners have decided to appeal the court's decision striking down the rule. Therefore, we 
encourage you to submit a pediatric plan that describes development of your product in the pediatric population 
where it may be used. Please be aware that whether or not this pediatric plan and subsequent submission of 
pediatric data will be required depends upon passage of legislation or the success of the third party appeal. In 
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any event, we hope you will decide to submit a pediatric plan and conduct the appropriate pediatric studies to 
provide important information on the safe and effective use of this drug in the relevant pediatric populations. 

The pediatric exclusivity provisions of FDAMA as reauthorized by the Best Pharmaceuticals for Children Act 
are not affected by the court's ruling. Pediatric studies conducted under the terms of section 505A of the Federal 
Food, Drug, and Cosmetic Act may result in additional marketing exclusivity for certain products. You should 
refer to the Guidance for Industry on Qualifying for Pediatric Exclusivity (available on our web site at 
www. fda . gov/cder/pediatri c ) for details. If you wish to qualify for pediatric exclusivity you should submit a 
"Proposed Pediatric Study Request". FDA generally does not consider studies submitted to an NDA before 
issuance of a Written Request as responsive to the Written Request. Applicants should obtain a Written Request 
before submitting pediatric studies to an NDA. 

In addition, submit three copies of the introductory promotional materials that you propose to use for this 
product. Submit all proposed materials in draft or mock-up form, not final print. Send one copy to the Division 
of Special Pathogen and Immunologic Drug products and two copies of both the promotional materials and the 
package insert directly to: 

Division of Drug Marketing, Advertising, and Communications, HFD-42 
Food and Drug Administration 
5600 Fishers Lane 
Rockville, MD 20857 

Please submit one market package of the drug product when it is available. 

We remind you that you must comply with reporting requirements for an approved NDA (21 CFR 3 14.80 and 
314.81). All 15-day alert reports, periodic (including quarterly) adverse drug experience reports, field alerts, 
annual reports, supplements, and other submissions should be addressed to the original NDA 21-158 for this 
drug product. We also note that you agreed to evaluate spontaneously reported adverse events, particularly for 
the cutaneous, hepatic, musculoskeletal, and cardiac (conducting system) organ systems, annually for the first 
three years after initial marketing in the US. 

If you have any questions, call Yon Yu, Pharm. D., Regulatory Project Manager, at (301) 827-2127. 



Sincerely, 

/See appejfde.d electronic signature page J 

Mark J. Goldberger, M.D., M.P.H. 
Director 

Office of Drug Evaluation IV 

Center for Drug Evaluation and Research 



This is a representation of an electronic record that was signed electronically and 
this page is the manifestation of the electronic signature. 



/s/ 



Mark Goldberger 
4/4/03 03:23:47 PM 



SB-265805/Prescribi ng I nformation 



000001 



FACTIVE 

Gemifloxacin mesylate 
(SB-265805) 

Item 2 Labeling 

LG Life Sciences Final Draft Version as of April 4, 2003 



V 

SB-265805/Prescribing Information 00002 

Prescribing Information (Non-annotated) 



SB-265805/Prescribing Information 



00003 



April 3, 2003 version 



PRESCRIBING INFORMATION 

FACTIVE® brand of gemifloxacin mesylate tablets. 

To reduce the development of drug-resistant bacteria and maintain the effectiveness of 
FACTIVE and other antibacterial drugs, FACTIVE should be used only to treat infections 
that are proven or strongly suspected to be caused by bacteria. 

DESCRIPTION 

FACTIVE (gemifloxacin mesylate) is a synthetic broad-spectrum antibacterial agent for oral 
administration. Gemifloxacin, a compound related to the fluoroquinolone class of antibiotics, 
is available as the mesylate salt in the sesquihydrate form. Chemically, gemifloxacin is (R,S)- 
7-[(4Z)-3-(aminomethyl)-4-(methoxyimino)- 1 -pyrrolidinyl]- 1 -cyclopropyl-6-fluoro- 1 ,4- 
dihydro-4-oxo-l,8-naphthyridine-3-carboxylic acid. The mesylate salt is a white to light 
brov^n solid with a molecular weight of 485.49. Gemifloxacin is considered freely soluble at 
neutral pH (350 ^g/mL at 37'*C, pH 7.0). Its empirical formula is C]8H2oFN504-CH403S and 
its chemical structure is: 



Each white to off-white, oval, film-coated FACTIVE tablet has breaklines and GE 320 
debossed on both faces and contains gemifloxacin mesylate equivalent to 320 mg 
gemifloxacin. The inactive ingredients are crospovidone, hydroxypropyl methylcellulose, 
magnesium stearate, microcrystalline cellulose, polyethylene glycol, povidone, and titanium 
dioxide. 

CLINICAL PHARMACOLOGY 
Pharmacokinetics 

The pharmacokinetics of gemifloxacin are approximately linear over the dose range from 40 
mg to 640 mg. There was minimal accumulation of gemifloxacin following multiple oral 
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doses up to 640 mg a day for 7 days (mean accumulation <20%). Following repeat oral 
administration of 320 mg gemifloxacin once daily, steady-state is achieved by the third day 
of dosing. 

Absorption and Bioavailability 

Gemifloxacin given as an oral tablet, is rapidly absorbed from the gastrointestinal tract. Peak 
plasma concentrations of gemifloxacin were observed between 0,5 and 2 hours following 
oral tablet administration and the absolute bioavailability of the 320 mg tablet averaged 
approximately 71% (95% CI 60%-84%). Following repeat oral doses of 320 mg to healthy 
subjects, the mean ± SD maximal gemifloxacin plasma concentrations (Cmax) and systemic 
drug exposure (AUC(0-24)) were 1 .61 ± 0.51 |ag/mL (range 0.70-2.62 |ag/mL) and 9.93 ± 
3.07 |ag»hr/mL (range 4,71-20.1 )ag»hr/mL), respectively. In patients with respiratory and 
urinary tract infections (n=1423), similar estimates of systemic drug exposure were 
determined using a population pharmacokinetics analysis (geometric mean AUC(0-24), 8.36 
|ag*hr/mL; range 3.2 - 47.7 |ag»hr/mL. 

The pharmacokinetics of gemifloxacin were not significantly altered when a 320 mg dose 
was administered with a high-fat meal. Therefore FACTIVE tablets may be administered 
without regard to meals. 

Distribution 

In vitro binding of gemifloxacin to plasma proteins in healthy subjects is approximately 60 to 
70% and is concentration independent. After repeated doses, the in vivo plasma protein 
binding in healthy elderly and young subjects ranged from 55% to 73% and was unaffected 
by age. Renal impairment does not significantly affect the protein binding of gemifloxacin. 
The blood-to-plasma concentration ratio of gemifloxacin was 1 .2:1 . The geometric mean for 
Vdss/F is 4.18 L/kg (range, 1.66-12.12 L/kg). 

Gemifloxacin is widely distributed throughout the body after oral administration. 
Concentrations of gemifloxacin in bronchoalveolar lavage fluid exceed those in the plasma. 
Gemifloxacin penetrates well into lung tissue and fluids. After five daily doses of 320 mg 
gemifloxacin, concentrations in plasma, bronchoalveolar macrophages, epithelial lining fluid 
and bronchial mucosa at approximately 2 hours were as in Table 1 : 
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Table 1 



Tissue 


Concentration 
(mean ± SD) 


Ratio compared with 
plasma (mean=tSD) 


Plasma 


1.40 (0.442) Mg/mL 




Bronchoalveolar Macrophages 


107(77) Mg /g 


90.5 (106.3) 


Epithelial Lining Fluid 


2.69(1.96) fig /mL 


1.99(1.32) 


Bronchial Mucosa 


9.52 (5.15) |ig /g 


7.21 (4.03) 



Metabolism 

Gemifloxacin its metabolized to a limited extent by the liver. The unchanged compound is 
the predominant drug-related component d 

elected in plasma (approximately 65%) up to 4 hours after dosing. All metabolites formed 
are minor (<10% of the administered oral dose); the principal ones are N-acetyl 
gemifloxacin, the E-isomer of gemifloxacin and the carbamyl glucuronide of gemifloxacin. 
Cytochrome P450 enzymes do not play an important role in gemifloxacin metabolism, and 
the metabolic activity of these enzymes is not significantly inhibited by gemifloxacin. 

Excretion 

Gemifloxacin and it metabolites are excreted via dual routes of excretion. Following oral 
administration of gemifloxacin to healthy subjects, a mean (±SD) of 6]± 9.5% of the dose 
was excreted in the feces and 36± 9.3% in the urine as unchanged drug and metabolites. The 
mean (±SD) renal clearance following repeat doses of 320 mg was approximately 1 1.6 ± 3.9 
L/hr (range 4.6-1 7.6 L/hr), which indicates active secretion is involved in the renal excretion 
of gemifloxacin. The mean (±SD) plasma elimination half-life at steady state following 320 
mg to healthy subjects was approximately 7 ± 2 hours (range 4-12 hours). 

Special Populations 

Pediatric: The pharmacokinetics of gemifloxacin in pediatric subjects have not been 
studied. 

Geriatric: In adult subjects, the pharmacokinetics of gemifloxacin are not affected by age. 

Gender: There are no significant differences between gemifloxacin pharmacokinetics in 
males and females when differences in body weight are taken into account. Population 
pharmacokinetic studies indicated that following administration of 320 mg gemifloxacin. 
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AUC values were approximately 10% higher in healthy female patients compared to males. 
Males and females had mean AUC values of 7.98 )ag*h/mL (range, 3.21 - 42.71 )ag*h/mL) 
and 8.80 i^gg-h/mL (range, 3.33 - 47.73 )ig-h/mL), respectively. No gemifloxacin dosage 
adjustment based on gender is necessary. 

Hepatic Insufficiency: The pharmacokinetics following a single 320 mg dose of 
gemifloxacin were studied in patients with mild (Child-Pugh Class A) to moderate (Child- 
Pugh Class B) liver disease. There was a mean increase in AUC (O-inf) of 34% and a mean 
increase in Cmax of 25% in these patients with hepatic impairment compared to healthy 
^ volunteers. 

The pharmacokinetics of a single 320 mg dose of gemifloxacin were also studied in patients 
with severe hepatic impairment (Child-Pugh Class C). There was a mean increase in AUC 
(O-inf) of 45% and a mean increase in Cmax of 41% in these subjects with hepatic 
impairment compared to healthy volunteers. 

These average pharmacokinetic increases are not considered to be clinically significant. 
There was no significant change in plasma elimination half-life in the mild, moderate or 
severe hepatic impairment patients. No dosage adjustment is recommended in patients with 
mild (Child-Pugh Class A), moderate (Child-Pugh Class B) or severe (Child-Pugh Class C) 
hepatic impairment. (See DOSAGE AND ADMINISTRATION.) 

Renal Insufficiency: Results from population pharmacokinetic and clinical pharmacology 
studies with repeated 320 mg doses indicate the clearance of gemifloxacin is reduced and the 
plasma elimination is prolonged, leading to an average increase in AUC values of 
approximately 70% in patients with renal insufficiency. In the pharmacokinetic studies, 
gemifloxacin Cmax was not significantly altered in subjects with renal insufficiency. Dose 
adjustment in patients with creatinine clearance >40 mL/min is not required. Modification of 
the dosage is recommended for patients with creatinine clearance <40 mL/min. (See 
DOSAGE AND ADMINISTRATION.) 

Hemodialysis removes approximately 20 to 30% of an oral dose of gemifloxacin from 
plasma. 

Photosensitivity Potential: In a study of the skin response to ultraviolet and visible radiation 
conducted in 40 healthy volunteers, the minimum erythematous dose (MED) was assessed 
following administration of either gemifloxacin 1 60 mg once daily, gemifloxacin 320 mg 
once daily, ciprofloxacin 500 mg b.i.d., or placebo for 7 days. At 5 of the 6 wavelengths 
tested (295-430 nm), the photosensitivity potential of gemifloxacin was not statistically 
different from placebo. At 365 nm (UVA region), gemifloxacin showed a photosensitivity 
potential similar to that of ciprofloxacin 500 mg b.i.d. and the photosensitivity potential for 
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both drugs were statistically greater than that of placebo. Photosensitivity reactions were 
reported rarely in clinical trials with gemifloxacin (0.039%). (See ADVERSE 
REACTIONS). 

Drug-Drug Interactions 

Antacids/Di- and Trivalent Cations: The systemic availability of gemifloxacin is significantly 
reduced when an aluminum-and magnesium- containing antacid is concomitantly 
administered (AUC decreased 85%; Cmax decreased 87%. Administration of an aluminum- 
and magnesium- containing antacid or ferrous sulfate (325 mg) at 3 hours before or at 2 
hours after gemifloxacin did not significantly alter the systemic availability of gemifloxacin. 
Therefore, aluminum- and/or magnesium- containing antacids, ferrous sulfate (iron), 
multivitamin preparations containing zinc or other metal cations, or Videx® (didanosine) 
chewable/buffered tablets or the pediatric powder for oral solution should not be taken within 
3 hours before or 2 hours after taking FACTIVE tablets. 

Calcium carbonate (1000 mg) given either 2 hr before or 2 hr after gemifloxacin 
administration showed no notable reduction in gemifloxacin systemic availability. Calcium 
carbonate administered simultaneously with gemifloxacin resulted in a small, not clinically 
significant, decrease in gemifloxacin exposure [AUC (O-inf) decreased 21% and Cmax 
decreased]. 

Sucralfate: When sucralfate (2 g) was administered 3 hours prior to gemifloxacin, the oral 
bioavailability of gemifloxacin was significantly reduced (53% decrease in AUC; 69% 
decrease in Cmax). When sucralfate (2 g) was administered 2 hours after gemifloxacin, the 
oral bioavailability of gemifloxacin was not significantly affected; therefore FACTIVE 
should be taken at least 2 hours before sucralfate. (See PRECAUTIONS.) 

In Vitro Metabolism: Results of in vitro inhibition studies indicate that hepatic cytochrome 
P450 (CYP450) enzymes do not play an important role in gemifloxacin metabolism. 
Therefore gemifloxacin should not cause significant in vivo pharmacokinetic interactions 
with other drugs that are metabolized by CYP450 enzymes. 

Theophylline: Gemifloxacin 320 mg at steady-state did not affect the repeat dose 
pharmacokinetics of theophylline (300 to 400 mg b.i.d. to healthy male subjects). 

Digoxin : Gemifloxacin 320 mg at steady-state did not affect the repeat dose 
pharmacokinetics of digoxin (0.25 mg once daily to healthy elderly subjects). 

Oral Contraceptives: The effect of an oral estrogen/progesterone contraceptive product (once 
daily for 21 days) on the pharmacokinetics of gemifloxacin (320 mg once daily for 6 days) in 
healthy female subjects indicates that concomitant administration caused an average 
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reduction in gemifloxacin AUC and Cmax of 1 9% and 12%. These changes are not 
considered clinically significant. Gemifloxacin 320 mg at steady-state did not affect the 
repeat dose pharmacokinetics of an ethinylestradiol/levonorgestrol oral contraceptive product 
(30 |ag/150 |ig once daily for 21 days to healthy female subjects). 

Cimetidine: Co-administration of a single dose of 320 mg gemifloxacin with cimetidine 400 
mg four times daily for 7 days resulted in slight average increases in gemifloxacin AUC(0- 
inf) and Cmax of 10% and 6%, respectively. These increases are not considered clinically 
significant. 

Omeprazole : Co-administration of a single dose of 320 mg gemifloxacin with omeprazole 40 
mg once daily for 4 days resulted in slight average increases in gemifloxacin AUC(O-inf) and 
Cmax of 10% and 1 1%, respectively. These increases are not considered clinically 
significant. 

Warfarin: Administration of repeated doses of gemifloxacin (320 mg once daily for 7 days) 
to healthy subjects on stable warfarin therapy had no significant effect on warfarin-induced 
anticoagulant activity (i.e.. International Normalized Ratios for Prothrombin Time). (See 
PRECAUTIONS: Drug Interactions.) 

Probenecid: Administration of a single dose of 320 mg gemifloxacin to healthy subjects who 
also received repeat doses of probenecid (total dose = 4.5 g) reduced the mean renal 
clearance of gemifloxacin by approximately 50%, resulting in a mean increase of 45% in 
gemifloxacin AUC(O-inf) and a prolongation of mean half-life by 1 .6 hours. Mean 
gemifloxacin Cmax increased 8%. 



Microbiology 

Gemifloxacin has in vitro activity against a wide range of Gram-negative and Gram-positive 
microorganisms. Gemifloxacin is bactericidal with minimum bactericidal concentrations 
(MBCs) generally within one dilution of the minimum inhibitory concentrations (MlCs). 
Gemifloxacin acts by inhibiting DNA synthesis through the inhibition of both DNA gyrase 
and topoisomerase IV (TOPO IV), which are essential for bacterial growth. Streptococcus 
pneumoniae showing mutations in both DNA gyrase and TOPO IV (double mutants) are 
resistant to most fluoroquinolones. Gemifloxacin has the ability to inhibit both enzyme 
systems at therapeutically relevant drug levels in S. pneumoniae (dual targeting), and has 
MIC values that are still in the susceptible range for some of these double mutants. 
The mechanism of action of quinolones, including gemifloxacin, is different from that of 
macrolides, beta-lactams, aminoglycosides, or tetracyclines; therefore, microorganisms 
resistant to these classes of drugs may be susceptible to gemifloxacin and other quinolones. 
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There is no known cross-resistance between gemifloxacin and the above mentioned classes 
of antimicrobials. 

The main mechanism of fluoroquinolone resistance is due to mutations in DNA gyrase 
and/or TOPO IV. Resistance to gemifloxacin develops slowly via multistep mutations and 
efflux in a manner similar to other fluoroquinolones. The frequency of spontaneous mutation 
is low (10*^ to <10*^0). Although cross-resistance has been observed between gemifloxacin 
and other fluoroquinolones, some microorganisms resistant to other fluoroquinolones may be 
susceptible to gemifloxacin. 

Gemifloxacin has been shown to be active against most strains of the following 
microorganisms, both in vitro and in clinical infections as described in the INDICATIONS 
AND USAGE section. 

Aerobic gram-positive microorganisms 

Streptococcus pneumoniae (including penicillin-resistant strains, MIC value for penicillin 
> 2 Mg/mL) 

Aerobic gram-negative microorganisms 

Haemophilus influenzae 
Haemophilus parainfluenzae 

Klebsiella pneumoniae (many strains are only moderately susceptible) 
Moraxella catarrhalis 

Other microorganisms 

Chlamydia pneumoniae 
Mycoplasma pneumoniae 

The following data are available, but their clinical significance is unl^nown . 

Gemifloxacin exhibits in vitro minimal inhibitory concentrations (MICs) of (0.25 |ag/mL) or 
less against most (>90%) strains of the following microorganisms; however, the safety and 
effectiveness of gemifloxacin in treating clinical infections due to these microorganisms has 
not been established in adequate and well-controlled clinical trials: 

Aerobic gram-positive microorganisms 

Staphylococcus aureus (methicillin-susceptible strains only) 
Streptococcus pyogenes 

Aerobic gram-negative microorganisms 

Acinetobacter Iwofli 
Klebsiella oxytoca 
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Legionella pneumophila 
Proteus vulgaris 



SUSCEPTIBILITY TESTS 

Dilution techniques: Quantitative methods are used to determine antimicrobial minimum 
inhibitory concentrations (MICs). These MICs provide estimates of the susceptibihty of 
bacteria to antimicrobial compounds. The MICs should be determined using a standardized 
procedure. Standardized procedures are based on a dilution method (broth or agar) or 
equivalent with standardized inoculum concentrations and standardized concentrations of 
gemifloxacin powder. The MICs should be interpreted according to the following criteria: 

For testing Enterobacteriaceae: 



MIC (|ig/mL) Interpretation 

<0.25 Susceptible (S) 

0.5 Intermediate (I) 

>1.0 Resistant (R) 

For testing Haemophilus influenzae and Haemophilus parainfluenzae^: 

MIC (|ag/mL) Interpretation 

<0.12 Susceptible (S) 



i This interpretive standard is applicable only to broth microdilution susceptibility testing 
with Haemophilus influenzae and Haemophilus parainfluenzae using Haemophilus Test 
Medium (HTM)'. 

The current absence of data on resistant strains precludes defining any results other than 
"Susceptible". Strains yielding MIC results suggestive of a ''nonsusceptible" category should 
be submitted to a reference laboratory for further testing. 

For testing Streptococcus pneumoniae ^: 

MIC (|ig/mL) Interpretation 

<0.12 Susceptible (S) 



0.25 



Intermediate (1) 
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>0.5 



Resistant (R) 



*^These interpretive standards are applicable only to broth microdilution susceptibility tests 
using cation -adjusted Muller-Hinton broth with 2-5% lysed horse blood. 

A report of "Susceptible" indicates that the pathogen is likely to be inhibited if the 
antimicrobial compound in the blood reaches the concentration usually achievable. A report 
of "Intermediate" indicates that the result should be considered equivocal, and if the 
microorganism is not fully susceptible to alternative, clinically feasible drugs, the test should 
be repeated. This category implies possible clinical applicability in body sites where the 
drug is physiologically concentrated or in situations where high dosage of drug can be used. 
This category also provides a buffer zone, which prevents small uncontrolled technical 
factors from causing major discrepancies in interpretation. A report of "Resistant" indicates 
that the pathogen is not likely to be inhibited if the antimicrobial compound in the blood 
reaches the concentration usually achievable; other therapy should be selected. 

Standardized susceptibility test procedures require the use of laboratory control 
microorganisms to control the technical aspects of the laboratory procedures. Standard 
gemifloxacin powder should provide the following MIC values: 

Microorganism MIC Range ()ag/mL) 

Enterococcus faecalis ATCC 29212 0.016-0.12 



^ This quality control range is applicable to only H. influenzae ATCC 49247 tested by a 
broth microdilution procedure using Haemophilus Test Medium (HTM)' . 

^ This quality control range is applicable to only S. pneumoniae ATCC 49619 tested by a 
broth microdilution procedure using cation-adjusted Mueller-Hinton broth with 2-5% lysed 
horse blood. 

Diffusion Techniques: Quantitative methods that require measurement of zone diameters 
also provide reproducible estimates of the susceptibility of bacteria to antimicrobial 

2 

compounds. One such standardized procedure" requires the use of standardized inoculum 
concentrations. This procedure uses paper disks impregnated with 5|ag gemifloxacin to test 
the susceptibility of microorganisms to gemifloxacin. 



Escherichia coli ATCC 25922 

Haemophilus influenzae ATCC 49247^ 
Streptococcus pneumoniae ATCC 4961 9*^ 



0.004-0.016 
0.002-0.008 
0.008-0.03 
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Reports from the laboratory providing results of the standard single-disk susceptibility test 
with a 5|ag gemifloxacin disk should be interpreted according to the following criteria: 

For testing Enterobacteriaceae: 

Zone Diameter (mm) Interpretation 
>20 Susceptible (S) 

16-19 Intermediate (I) 

<15 Resistant (R) 

e 

For testing Haemophilus influenzae and Haemophilus parainfluenzae : 
Zone Diameter (mm) I nterpretation 
>18 Susceptible (S) 



^ This interpretive standard is applicable only to disk diffusion susceptibility testing with 
Haemophilus influenzae and Haemophilus parainfluenzae using Haemophilus Test Medium 
(HTM).^ 

The current absence of data on resistant strains precludes defining any results other than 
"Susceptible". Strains yielding zone diameter results suggestive of a "nonsusceptible" 
category should be submitted to a reference laboratory for further testing. 



f 

For testing Streptococcus pneumoniae : 

Zone Diameter (mm) Interpretation 

>23 Susceptible (S) 

20-22 Intermediate (I) 

<1 9 Resistant (R) 



^ These zone diameter standards apply only to tests performed using Mueller-Hinton agar 
supplemented with 5% defibrinated sheep blood incubated in 5% CO2. 

Interpretation should be as stated above for results using dilution techniques. Interpretation 
involves correlation of the diameter obtained in the disk test with the MIC for gemifloxacin. 

As with standardized dilution techniques, diffusion methods require the use of laboratory 
control microorganisms that are used to control the technical aspects of the laboratory 
procedures. For the diffusion technique, the 5\xg gemifloxacin disk should provide the 
following zone diameters in these laboratory quality control strains: 
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Microorganism Zone Diameter (mm) 

Escherichia coli ATCC 25922 29-36 

Haemophilus influenzae ATCC 492478 30-37 

Streptococcus pneumoniae ATCC 496 1 9^ 28-34 



g This quality control range is applicable to only H. influenzae ATCC 49247 tested by a disk 
diffusion procedure using Haemophilus Test Medium (HTM)^ . 

h This quality control range is applicable to only S. pneumoniae ATCC 4961 9 tested by a 
disk diffusion procedure using Mueller-Hinton agar supplemented with 5% defibrinated 
sheep blood and incubated in 5% CO2. 

INDICATIONS AND USAGE 

F ACTIVE is indicated for the treatment of infections caused by susceptible strains of the 
designated microorganisms in the conditions listed below, (See DOSAGE AND 
ADMINISTRATION and CLINICAL STUDIES). 

Acute bacterial exacerbation of chronic bronchitis caused by Streptococcus pneumoniae, 
Haemophilus influenzae, Haemophilus parainfluenzae, or Moraxella catarrhalis. 

Community-acquired pneumonia (of mild to moderate severity) caused by Streptococcus 
pneumoniae (including penicillin-resistant strains, MIC value for penicillin >2|ag/mL), 
Haemophilus influenzae, Moraxella catarrhalis. Mycoplasma pneumoniae. Chlamydia 
pneumoniae, or Klebsiella pneumoniae"^. 

* in the clinical trials, there were 13 subjects with Klebsiella pneumoniae, primarily from non-comparative studies. 10 
subjects had mild disease, 2 had moderate disease, and 1 had severe disease. There were two clinical failures in subjects 
with mild disease (one of these had a bacteriologic recurrence). 

To reduce the development of drug-resistant bacteria and maintain the effectiveness of 
FACTIVE and other antibacterial drugs, FACTIVE should be used only to treat infections 
that are proven or strongly suspected to be caused by susceptible bacteria. When culture and 
susceptibility information are available, they should be considered in selecting or modifying 
antibacterial therapy. In the absence of such data, local epidemiology and susceptibility 
pattems may contribute to the empiric selection of therapy. 



CONTRAINDICATIONS 

Gemifloxacin is contraindicated in patients with a history of hypersensitivity to gemifloxacin, 
fluoroquinolone antibiotic agents, or any of the product components. 
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WARNINGS 

THE SAFETY AND EFFECTIVENESS OF FACTIVE IN CHILDREN, 
ADOLESCENTS (LESS THAN 18 YEARS OF AGE), PREGNANT WOMEN, AND 
LACTATING WOMEN HAVE NOT BEEN ESTABLISHED. (See PRECAUTIONS: 
Pediatric Use, Pregnancy and Nursing Mothers subsections.) 

QT Ejfects. GEMlFhOXACIN MAY PROLONG THE QT INTERVAL IN SOME 
PATIENTS. GEMIFLOXACIN SHOULD BE AVOIDED IN PATIENTS WITH A 
HISTORY OF PROLONGATION OF THE QTc INTERVAL, PATIENTS WITH 
UNCORRECTED ELECTROLYTE DISORDERS (HYPOKALEMIA OR 
HYPOMAGNESEMIA), AND PATIENTS RECEIVING CLASS lA (E.G., 
QUINIDINE, PROCAINAMIDE) OR CLASS III (E.G., AMIODARONE, SOTALOL) 
ANTIARRHYTHMIC AGENTS. 

Pharmacokinetic studies between gemifloxacin and drugs that prolong the QTc interval such 
as erythromycin, antipsychotics, and tricyclic antidepressants have not been performed. 
Gemifloxacin should be used with caution when given concurrently with these drugs, as well 
as in patients with ongoing proarrhythmic conditions, such as clinically significant 
bradycardia or acute myocardial ischemia. No cardiovascular morbidity or mortality 
attributable to QTc prolongation occurred with gemifloxacin treatment in over 6775 patients, 
including 653 patients concurrently receiving drugs known to prolong the QTc interval and 5 
patients with hypokalemia. 

The likelihood of QTc prolongation may increase with increasing dose of the drug; therefore, 
the recommended dose should not be exceeded especially in patients with renal or hepatic 
impairment where the Cmax and AUG are slightly higher. QTc prolongation may lead to an 
increased risk for ventricular arrhythmias including torsades de pointes. The maximal change 
in the QTc interval occurs approximately 5-10 hours following oral administration of 
gemifloxacin. 

Hypersensitivity Reactions: Serious and occasionally fatal hypersensitivity and/or 
anaphylactic reactions have been reported in patients receiving fluoroquinolone therapy. 
These reactions may occur following the first dose. Some reactions have been accompanied 
by cardiovascular collapse, hypotension/shock, seizure, loss of consciousness, tingling, 
angioedema (including tongue, laryngeal, throat or facial edema/swelling), airway 
obstruction (including bronchospasm, shortness of breath and acute respiratory distress), 
dyspnea, urticaria, itching and other serious skin reactions. 

Gemifloxacin should be discontinued immediately at the appearance of any sign of an 
immediate type I hypersensitivity skin rash or any other manifestation of a hypersensitivity 
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reaction; the need for continued fluoroquinolone therapy should be evaluated. As with other 
drugs, serious acute hypersensitivity reactions may require treatment with epinephrine and 
other resuscitative measures, including oxygen, intravenous fluids, antihistamines, 
corticosteroids, pressor amines and airway management as clinically indicated. (See 
PRECAUTIONS and ADVERSE REACTIONS.) 

Serious and occasionally fatal events, some due to hypersensitivity and/or some of uncertain 
etiology, have been reported in patients receiving fluoroquinolones. These events may be 
severe and generally occur following the administration of multiple doses. Clinical 
manifestations usually include new onset fever and one or more of the following: rash or 
severe dermatologic reactions (e.g., toxic epidermal necrolysis, Stevens-Johnson Syndrome); 
vasculitis, arthralgia, myalgia, serum sickness; allergic pneumonitis, interstitial nephritis; 
acute renal insufficiency or failure; hepatitis, jaundice, acute hepatic necrosis or failure; 
anemia, including hemolytic and aplastic; thrombocytopenia, including thrombotic 
thrombocytopenic purpura; leukopenia; agranulocytosis; pancytopenia; and/or other 
hematologic abnormalities. 

Tendon and Cartilage Effects: Fluoroquinolones as a class have been shown to cause 
arthropathy and osteochondrosis in immature rats and dogs. The relevance of these findings 
to humans is unknown. 

Tendonitis and rupture of the shoulder, hand, and Achilles tendons that required surgical 
repair or resulted in prolonged disability have been reported in patients receiving 
fluoroquinolones. Gemifloxacin should be discontinued if the patient experiences pain, 
inflammation, or rupture of a tendon. Patients should rest and refrain from exercise until the 
diagnosis of tendonitis or tendon rupture has been confidently excluded. Tendon rupture can 
occur either during or after treatment. Elderly patients, athletes, and patients taking 
corticosteroids are more prone to tendonitis. 

CNS Effects: In clinical studies with gemifloxacin, Central nervous system (CNS) effects 
have been reported infrequently. As with other fluoroquinolones, gemifloxacin should be 
used with caution in patients with CNS diseases such as epilepsy or patients predisposed to 
convulsions. Although not seen in gemifloxacin clinical trials, convulsions, increased 
intracranial pressure, and toxic psychosis have been reported in patients receiving other 
fluoroquinolones. CNS stimulation which may lead to tremors, restlessness, anxiety, 
lightheadedness, confusion, hallucinations, paranoia, depression, insomnia, and rarely 
suicidal thoughts or acts may also be caused by other fluoroquinolones. If these reactions 
occur in patients receiving gemifloxacin, the drug should be discontinued and appropriate 
measures instituted. 
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Antibiotic Associated Colitis: Pseudomembranous colitis has been reported with nearly all 
antibacterial agents, including gemifloxacin, and may range in severity from mild to life- 
threatening. Therefore, it is important to consider this diagnosis in patients who present with 
diarrhea subsequent to the administration of any antibacterial agent. 

Treatment with antibacterial agents alters the normal flora of the colon and may permit 
overgrowth of Clostridia. Studies indicate that a toxin produced by Clostridium difficile is the 
primary cause of "antibiotic-associated colitis." 

After the diagnosis of pseudomembranous colitis has been established, therapeutic measures 
should be initiated. Mild cases of pseudomembranous colitis usually respond to drug 
discontinuation alone. In moderate to severe cases, consideration should be given to 
management with fluids and electrolytes, protein supplementation, and treatment with an 
antibacterial drug clinically effective against Clostridium difficile colitis, (See ADVERSE 
REACTIONS.) 

PRECAUTIONS 

General: Prescribing FACTIVE in the absence of a proven or strongly suspected bacterial 
infection is unlikely to provide benefit to the patient and increase the risk of the development 
of drug-resistant bacteria. 

Rash: In clinical studies, the overall rate of drug-related rash was 2.8%. The most common 
form of rash associated with gemifloxacin was described as maculopapular and mild to 
moderate in severity; 0,3% were described as urticarial in appearance. Rash usually appeared 
8 to 10 days after start of therapy; 60% of the rashes resolved within 7 days, and 80% 
resolved within 14 days. Approximately 10% of those patients developing rash had a rash 
described as of severe intensity. Histology was evaluated in a clinical pharmacology study 
and was consistent with an uncomplicated exanthematous skin reaction and showed no 
evidence of phototoxicity, vasculitis, or necrosis. There were no documented cases in the 
clinical trials of more serious skin reactions known to be associated with significant 
morbidity or mortality. 

Rash was more commonly observed in patients <40 years of age, especially females and 
post-menopausal females taking hormone replacement therapy. The incidence of rash also 
correlated with longer treatment duration (>7 days). Prolonging duration of therapy beyond 
7 days causes the incidence of rash to increase significantly in all subgroups except men over 
the age of 40 (see Table 2). Gemifloxacin therapy should be discontinued in patients 
developing a rash while on treatment (see ADVERSE REACTIONS and CLINICAL 
STUDIES). 
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Table 2. Rash Incidence in FACTIVE Treated Patients from the Clinical Studies Population"" 



Gender & 
Age (yr) 
Category 


Duration of Gemifloxacin Therapv 


S days 


7 days 


10 days** 


14 days** 


Female < 40 


5/242 (2.1%) 


39/324 (12.0%) 


20/131 (15.3%)) 


7/31 (22.6%) 


Female > 40 


19/1210 (1.6%) 


30/695 (4.3%) 


19/308 (6.2%) 


10/126 (7.9%) 


Male < 40 


4/218 (1.8%) 


20/318 (6.3%) 


7/74 (9.5%) 


3/39 (7.7%) 


Male > 40 


9/1321 (0.7%) 


23/776 (3.0%) 


9/345 (2.6%>) 


3/116 (2.6%) 


Totals 


37/2991 (1.2%) 


112/2113 (5.3%) 


55/858 (6.4%) 


23/312 (7.4%) 



^includes patients from studies of community-acquired pneumonia, acute bacterial 

exacerbation of chronic bronchitis, and other indications. 

**exceeds the recommended duration of therapy (see DOSAGE AND 

ADMINISTRATION) 



Photosensitivity reactions have been reported very rarely in clinical trials with FACTIVE. 
(See CLINICAL PHARMACOLOGY.) However, as with all drugs of this class, it is 
recommended that patients avoid unnecessary exposure to strong sunlight or artificial UV 
rays (e.g., sunlamps, solariums), and should be advised of the appropriate use of broad 
spectrum sun block if in bright sunlight. Treatment should be discontinued if a 
photosensitivity reaction is suspected. 

Hepatic Effects: Liver enzyme elevations (increased ALT and/or AST) occurred at similar 
rates in patients receiving gemifloxacin 320 mg daily relative to comparator antimicrobial 
agents (ciprofloxacin, levofloxacin, clarithromycin/cefuroxime axetil, 

amoxicillin/clavulanate potassium, and ofloxacin). In patients who received gemifloxacin at 
doses of 480 mg per day or greater there was an increased incidence of elevations in liver 
enzymes. (See ADVERSE REACTIONS.) 

There were no clinical symptoms associated with these liver enzyme elevations. The liver 
enzyme elevations resolved following cessation of therapy. The recommended dose of 
gemifloxacin 320 mg daily should not be exceeded and the recommended length of therapy 
should not be exceeded. (See DOSAGE AND ADMINISTRATION.) 

Alteration of the dosage regimen is necessary for patients with impairment of renal function 
(creatinine clearance <40 mL/min). (See DOSAGE AND ADMINISTRATION.) 

Adequate hydration of patients receiving gemifloxacin should be maintained to prevent the 
formation of a highly concentrated urine. 

Information for Patients: 

Patients should be advised: 
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• that antibacterial drugs including FACTIVE should only be used to treat bacterial 
infections. They do not treat viral infections (e.g. common cold). When FACTIVE is 
prescribed to treat a bacterial infection, patients should be told that although it is common 
to feel better early in the course of therapy, the medication should be taken exactly as 
directed. Skipping doses or not completing the full course of therapy may (1) decrease 
effectiveness of the immediate treatment and (2) increase the likelihood that bacteria will 
develop resistance. 

• that FACTIVE has been associated with rash. Patients should discontinue drug and call 
their healthcare provider if they develop a rash. 

• that FACTIVE may be associated with hypersensitivity reactions, including anaphylactic 
reactions, even following a single dose; patients should immediately discontinue the drug 
at the sign of a rash or other allergic reaction and seek medical care; 

• that FACTIVE may produce changes in the electrocardiogram (QTc interval 
prolongation); 

• that FACTIVE should be avoided in patients receiving Class lA (e.g., quinidine, 
procainamide) or Class III (e.g., amiodarone, sotalol) antiarrhythmic agents; 

• that FACTIVE should be used with caution in patients receiving drugs that may affect the 
QTc interval such as erythromycin, antipsychotics, and tricyclic antidepressants; 

• to inform their physician of any personal or family history of QTc prolongation or 
proarrhythmic conditions such as recent hypokalemia, significant bradycardia, or recent 
myocardial ischemia; 

• to inform their physician of any other medications when taken concurrently with 
FACTIVE, including over-the-counter medications and dietary supplements; 

• to contact their physician if they experience palpitations or fainting spells while taking 
FACTIVE; 

• that FACTIVE may be taken with or without meals; 

• to drink fluids liberally; 

• not to take antacids containing magnesium and/or aluminum or products containing 
ferrous sulfate (iron), multivitamin preparations containing zinc or other metal cations, or 



SB-265805/Prescribing Information 



000019 



Videx® (didanosine) chewable/buffered tablets or the pediatric powder for oral solution 
within 3 hours before or 2 hours after taking FACTIVE tablets; 

• that FACTIVE should be taken at least 2 hours before sucralfate; 

• that phototoxicity has been reported with certain quinolones. The potential for FACTIVE 
to cause phototoxicity was low (3/7659) at the recommended dose in clinical studies. In 
keeping with good clinical practice, avoid excessive sunlight or artificial ultraviolet light 
(e.g. tanning beds). If a sunburn-like reaction or skin eruption occurs, contact your 
physician; (See CLINICAL PHARMACOLOGY: Photosensitivity Potential); 

• that FACTIVE may cause dizziness; if this occurs, patients should not operate an 
automobile or machinery or engage in activities requiring mental alertness or 
coordination; 

• that they should discontinue FACTIVE therapy and inform their physician if they feel 
pain, tenderness or rupture of a tendon. Patients should rest and avoid exercise until the 
diagnosis of tendonitis or tendon rupture has been excluded; 

• that convulsions have been reported in patients receiving quinolones; and they should 
notify their physician before taking this drug if there is a history of this condition. 

Drug Interactions: Administration of repeat doses of FACTIVE had no effect on the repeat 
dose phamiacokinetics of theophylline, digoxin or an ethinylestradiol/levonorgestrol oral 
contraceptive product in healthy subjects. (See CLINICAL PHARMACOLOGY: Drug- 
Drug Interactions.) 

Concomitant administration of FACTIVE and calcium carbonate, cimetidine, omeprazole, or 
an estrogen/progesterone oral contraceptive produced minor changes in the pharmacokinetics 
of gemifloxacin, which were considered to be without clinical significance. (See CLINICAL 
PHARMACOLOGY.) 

Concomitant administration of FACTIVE with probenecid resulted in a 45% increase in 
systemic exposure to gemifloxacin. (See CLINICAL PHARMACOLOGY.) 

FACTIVE had no significant effect on the anticoagulant effect of warfarin in healthy subjects 
on stable warfarin therapy. However, because some quinolones have been reported to 
enhance the anticoagulant effects of warfarin or its derivatives in patients, the prothrombin 
time or other suitable coagulation test should be closely monitored if a quinolone 
antimicrobial is administered concomitantly with warfarin or its derivatives. 
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Quinolones form chelates with alkaline earth and transition metals. The absorption of oral 
gemifloxacin is significantly reduced by the concomitant administration of an antacid 
containing aluminum and magnesium. Magnesium- and/or aluminum-containing antacids, 
products containing ferrous sulfate (iron), multivitamin preparations containing zinc or other 
metal cations, or Videx® (didanosine) chewable/buffered tablets or the pediatric powder for 
oral solution should not be taken within 3 hours before or 2 hours after FACTl VE. Sucralfate 
should not be taken within 2 hours of FACTIVE. (See CLINICAL PHARMACOLOGY.) 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

Carcinogenesis: Long term studies in animals to determine the carcinogenic potential of 
gemifloxacin have not been conducted. 

Photocarcinogenesis: Gemifloxacin did not shorten the time to development of UVR- 
induced skin tumors in hairless albino (Skh-1) mice; thus, it was not photocarcinogenic in 
this model. These mice received oral gemifloxacin and concurrent irradiation with simulated 
sunlight 5 days per week for 40 weeks followed by a 12-week treatment-free observation 
period. The daily dose of UV radiation used in this study was approximately 1/3 of the 
minimal dose of UV radiation that would induce erythema in Caucasian humans. The 
median time to the development of skin tumors in the hairless mice was similar in the vehicle 
control group (36 weeks) and those given up to 100 mg/kg gemifloxacin daily (39 weeks). 
Following repeat doses of 100 mg/kg gemifloxacin per day, the mice had skin gemifloxacin 
concentrations of approximately 7.4 |ag/g. Plasma levels following this dose were 
approximately 1 .4 |ag/mL in the mice around the time of irradiation. There are no data on 
gemifloxacin skin levels in humans, but the mouse plasma gemifloxacin levels are in the 
expected range of human plasma Cmax levels (0.7-2.6 )ag/mL, with an overall mean of about 
1.6 |Lig/mL) following multiple 320 mg oral doses. 

Mutagenesis: Gemifloxacin was not mutagenic in 4 bacterial strains (TA 98, TA 100, TA 
1535, TA 1537) used in an Ames Salmonella reversion assay. It did not induce micronuclei 
in the bone marrow of mice following intraperitoneal doses of up to 40 mg/kg and it did not 
induce unscheduled DNA synthesis in hepatocytes from rats which received oral doses of up 
to 1600 mg/kg. Gemifloxacin was clastogenic in vitro in the mouse lymphoma and human 
lymphocyte chromosome aberration assays. It was clastogenic in vivo in the rat 
micronucleus assay at oral and intravenous dose levels ( >800 mg/kg and >40 mg/kg, 
respectively) that produced bone marrow toxicity. Fluoroquinolone clastogenicity is 
apparently due to inhibition of mammalian topoisomerase activity which has threshold 
implications. 
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Impairment ofFertilinr Gemifloxacin did not affect the fertility of male or female rats at 
AUG levels following oral administration (216 and 600 mg/kg/day) that were approximately 
3- to 4-fold higher than the AUG levels at the clinically recommended dose. 

Pregnancy: Teratogenic Effects, Pregnancy Category C. Gemifloxacin treatment during 
organogenesis caused fetal growth retardation in mice (oral dosing at 450 mg/kg/day), rats 
(oral dosing at 600 mg/kg/day) and rabbits (IV dosing at 40 mg/kg/day) at AUG levels which 
were 2-, 4- and 3-fold those in women given oral doses of 320 mg. In rats, this growth 
retardation appeared to be reversible in a pre- and postnatal development study (mice and 
rabbits were not studied for the reversibility of this effect). Treatment of pregnant rats at 8- 
fold clinical exposure (based upon AUG comparisons) caused fetal brain and ocular 
malformations in the presence of maternal toxicity. The overall no-effect exposure level in 
pregnant animals was approximately 0.8 to 3-fold clinical exposure. 

The safety of gemifloxacin in pregnant women has not been established. Gemifloxacin 
should not be used in pregnant women unless the potential benefit to the mother outweighs 
the risk to the fetus. There are no adequate and well-controlled studies in pregnant women. 

Nursing Mothers 

Gemifloxacin is excreted in the breast milk of rats. There is no information on excretion of 
gemifloxacin into human milk. Therefore, gemifloxacin should not be used in lactating 
women unless the potential benefit to the mother outweighs the risk. 
Pediatric Use 

Safety and effectiveness in children and adolescents less than 1 8 years of age have not been 
established. Fluoroquinolones, including gemifloxacin, cause arthropathy and 
osteochondrosis in immature animals. (See WARNINGS,) 

Geriatric Use 

Of the total number of subjects in clinical studies of gemifloxacin, 30% (2064) were 65 and 
over, while 12% (779) were 75 and over. No overall difference in effectiveness was 
observed between these subjects and younger subjects; the adverse event rates for this group 
was similar to or lower than that for younger subjects with the exception that the incidence of 
rash was lower in geriatric patients compared to patients less than 40 years of age. 

ADVERSE REACTIONS 

In clinical studies, 6775 patients received daily oral doses of 320 mg gemifloxacin. In 
addition, 1 797 healthy volunteers and 81 patients with renal or hepatic impairment received 
single or repeat doses of gemifloxacin in clinical pharmacology studies. The majority of 
adverse reactions experienced by patients in clinical trials were considered to be of mild to 
moderate severity. 

Gemifloxacin was discontinued because of an adverse event (possibly or probably related) in 
2.2% of patients, primarily due to rash (0.9%), nausea (0.3%), diarrhea (0.3%), urticaria 
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(0.3%) and vomiting (0.2%). Comparator antibiotics were discontinued because of an 
adverse event at an overall comparable rate of 2.1%, primarily due to diarrhea (0.5%), nausea 
(0.3%), vomiting (0.3%) and rash (0.3%). 

Drug-related adverse events, classified as possibly or probably related with a frequency of 
>1% for patients receiving 320 mg of gemifloxacin or comparator drug are presented in 



Table 3. 

Table 3 





Gemifloxacin 320mg 


All oral comparators* 




N=6775 


N=5248 




% 


% 


Diarrhea 


3.6 


4.6 


Rash 


2.8 


0.6 


Nausea 


2.7 


3.2 


Headache 


1.2 


1.5 


Abdominal pain 


0.9 


1.1 


Vomiting 


0.9 


1.1 


Dizziness 


0.8 


1.5 


Taste perversion 


0.3 


1.9 



*beta-lactam antibiotics, macrolides, and other fluoroquinolones. 



Gemifloxacin appears to have a low potential for photosensitivity. In clinical trials, 
treatment-related photosensitivity occurred in only 0.039% (3/7659) of patients. 

Additional drug-related adverse events (possibly or probably related) in >0.1% to 1% of 
patients who received 320 mg of gemifloxacin were: abdominal pain, anorexia, arthralgia, 
constipation, dermatitis, dizziness, dry mouth, dyspepsia, fatigue, flatulence, fungal infection, 
gastritis, genital moniliasis, hyperglycemia, insomnia, leukopenia, moniliasis, pruritus, 
somnolence, taste perversion, thrombocythemia, urticaria, vaginitis, and vomiting. 

Other adverse events reported from clinical trials which have potential clinical significance 
and which were considered to have a suspected relationship to the drug, that occurred in 
<0.1% of patients were: abnormal urine, anemia, asthenia, back pain, bilirubinemia, dyspnea, 
eczema, eosinophilia, flushing, gastroenteritis, granulocytopenia, hot flashes, increase GGT, 
leg cramps, myalgia, nervousness, non-specified gastrointestinal disorder, pain, pharyngitis, 
pneumonia, thrombocyotopenia, tremor, vertigo, and vision abnormality. 

In clinical trials of acute bacterial exacerbation of chronic bronchitis (ABECB) and 
community acquired pneumonia (CAP), the incidences of rash were as follows (Table 4): 



SB-265805/Prescribi ng I nformation 



000023 



Table 4 





ABECB 
(5 days) 
N = 2284 


CAP 
(7 days) 
N = 643 


n/N 


% 


n/N 


% 


Totals 


27/2284 


1.2 


26/643 


4.0 


Females, < 40 years 


NA* 




8/88 


9.1 


Females, > 40 years 


16/1040 


1.5 


5/214 


2.3 


Males, < 40 years 


NA* 




5/101 


5.0 


Males, > 40 years 


11/1203 


0.9 


8/240 


3.3 



* insufficient number of patients in this category for a meaningful analysis 



(see PRECAUTIONS) 

Laboratory Changes: The percentages of patients who received multiple doses of 
gemifloxacin and had a laboratory abnormality are listed below. It is not known whether 
these abnormalities were related to gemifloxacin or an underlying condition. 

Clinical Chemistry: increased ALT (1.5%), increased AST (1.1%), increased creatine 
phosphokinase (0.6%), increased potassium (0.5%), decreased sodium (0.3%), increased 
gammaglutamyl transferase (0.5%), increased alkaline phosphatase (0.3%), increased total 
bilirubin (0.3%), increased blood urea nitrogen (0.3%), decreased calcium (0.2%), decreased 
albumin (0.3%), increased serum creatinine (0.2%), decreased total protein (0.1%) and 
increased calcium (<0.1%). 

CPK elevations were noted infrequently: 0.8% in gemifloxacin patients vs. 0.4% in the 
comparator patients. 

Hematology: increased platelets (0.9%), decreased neutrophils (0.5%), increased neutrophils 
(0.5%), decreased hematocrit (0.3%), decreased hemoglobin (0.2 %), decreased platelets 
(0.2%), decreased red blood cells (0.1%), increased hematocrit (0.1%), increased hemoglobin 
(0.1%), and increased red blood cells (0.1%). 

In clinical studies, approximately 7% of the gemifloxacin treated patients had elevated ALT 
values immediately prior to entry into the study. Of these patients, approximately 1 0% 
showed a further elevation of their ALT at the on-therapy visit and 5% showed a further 
elevation at the end of therapy visit. None of these patients demonstrated evidence of 
hepatocellular jaundice. For the pooled comparators, approximately 6% of patients had 
elevated ALT values immediately prior to entry into the study. Of these patients, 
approximately 7% showed a further elevation of their ALT at the on-therapy visit and 4% 
showed a further elevation at the end of therapy visit. 
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In a clinical trial where 638 patients received either a single 640 mg dose of gemifloxacin or 
250 mg bid of ciprofloxacin for 3 days, there was an increased incidence of ALT elevations 
in the gemifloxacin arm (3.9%) vs. the comparator arm (1 .0%). In this study, two patients 
experienced ALT elevations of 8 tolO times the upper limit of normal. These elevations were 
asymptomatic and reversible. 



OVERDOSAGE 

Any signs or symptoms of overdosage should be treated symptomatically. No specific 
antidote is known. In the event of acute oral overdosage, the stomach should be emptied by 
inducing vomiting or by gastric lavage; the patient should be carefully observed and treated 
symptomatically with appropriate hydration maintained. Hemodialysis removes 
approximately 20 to 30% of an oral dose of gemifloxacin from plasma. 

Mortality occurred at oral gemifloxacin doses of 1600 mg/kg in rats and 320 mg/kg in mice. 
The minimum lethal intravenous doses in these species were 1 60 and 80 mg/kg, respectively. 
Toxic signs after administration of a single high oral dose (400 mg/kg) of gemifloxacin to 
rodents included ataxia, lethargy, piloerection, tremor, and clonic convulsions. 

DOSAGE AND ADMINISTRATION 

FACTIVE can be taken with or without food and should be swallowed whole with a liberal 
amount of liquid. The recommended dose of FACTIVE is 320 mg daily, according to the 
following table (Table 5). 



Table 5 



INDICATION 


DOSE 


DURATION 


Acute bacterial 
exacerbation of 
chronic bronchitis 


One 320 mg tablet daily 


5 days 


Community-acquired 
pneumonia (of mild to 
moderate severity) 


One 320 mg tablet daily 


7 days 



The recommended dose and duration of FACTIVE should not be exceeded (see Table 2). 

Renally Impaired Patients: Dose adjustment in patients with creatinine clearance >40 
mL/min is not required. Modification of the dosage is recommended for patients with 
creatinine clearance <40 mL/min. Table 6 provides dosage guidelines for use in patients 
with renal impairment: 
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Table 6. RECOMMENDED STARTING AND MAINTENANCE DOSES 
FOR PATIENTS WITH IMPAIRED RENAL FUNCTION 



Creatinine Clearance 
(mL/min) 


Dose 


>40 


See Usual Dosage 


<40 


160 mg q24h 



Patients requiring routine hemodialysis or continuous ambulatory peritoneal dialysis (CAPD) 
should receive 1 60 mg q24h. 

When only the serum creatinine concentration is known, the following formula may be used 
to estimate creatinine clearance. 

Men: Creatinine Clearance (mL/min) = Weight (kg) x (140 - age) 

72 X serum creatinine (mg/dL) 

Women: 0.85 x the value calculated for men 

Use in Hepatically Impaired Patients: No dosage adjustment is recommended in patients 
with mild (Child-Pugh Class A), moderate (Child-Pugh Class B) or severe (Child-Pugh Class 
C) hepatic impairment. 

Use in Elderly: No dosage adjustment is recommended. 
HOW SUPPLIED 

FACTIVE (gemifloxacin mesylate) is available as white to off-white, oval, film-coated 
tablets with breaklines and GE 320 debossed on both faces. Each tablet contains 
gemifloxacin mesylate equivalent to 320 mg of gemifloxacin. 

320 mg Unit of Use (CR*) 5's NDC 67707-320-05 

320 mg Unit of Use (CR*) 7's NDC 67707-320-07 

320 mg Hospital Pack (NCR**) 30's NDC 67707-320-30 

*Child Resistant 

** Not Child Resistant 



STORAGE 

Store at 25''C (77^*?); excursions permitted to 15'*-30'*C (59''-86''F) [see USP Controlled 
Room Temperature]. Protect from light. 
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ANIMAL PHARMACOLOGY 

Quinolones have been shown to cause arthropathy in immature animals. Degeneration of 
articular cartilage occurred in juvenile dogs given at least 192 mg/kg/day gemifloxacin in a 
28-day study (producing about 6 times the systemic exposure at the clinical dose), but not in 
mature dogs. There was no damage to the articular surfaces of joints in immature rats given 
repeated doses of up to 800 mg/kg/day. 

Some quinolones have been reported to have proconvulsant properties that are potentiated by 
the concomitant administration of non-steroidal anti-inflammatory drugs (NSAIDs). 
Gemifloxacin alone had effects in tests of behaviour or CNS interaction typically at doses of 
at least 160 mg/kg. No convulsions occurred in mice given the active metabolite of the 
NSAID, fenbufen, followed by 80 mg/kg gemifloxacin. 

Dogs given 192 mg/kg/day (about 6 times the systemic exposure at the clinical dose) for 28 
days, or 24 mg/kg/day (approximately equivalent to the systemic exposure at the clinical 
dose) for 13 weeks showed reversible increases in plasma ALT activities and local periportal 
liver changes associated with blockage of small bile ducts by crystals containing 
gemifloxacin. 

Quinolones have been associated with prolongation of the electrocardiographic QT interval 
in dogs. Gemifloxacin produced no effect on the QT interval in dogs dosed orally to provide 
about 4 times human therapeutic plasma concentrations at Cmax, and transient prolongation 
after intravenous administration at more than 4 times human plasma levels at Cmax. 
Gemifloxacin exhibited weak activity in the cardiac I^r (hERG) channel inhibition assay, 
having an IC50 of approximately 270 ^M. 

Gemifloxacin, like many other quinolones, tends to crystallise at the alkaline pH of rodent 
urine, resulting in a nephropathy in rats that is reversible on drug withdrawal (oral no-effect 
dose 24 mg/kg/day). 

Gemifloxacin was weakly phototoxic to hairless mice given a single 200 mg/kg oral dose and 
exposed to UVA radiation, however, no evidence of phototoxicity was observed at 100 
mg/kg/day dosed orally for 13 weeks in a standard hairless mouse model, using simulated 
sunlight. 

CLINICAL STUDIES 

Acute Bacteria] Exacerbation of Chronic Bronchitis (ABECB) 

FACTIVE (320 mg once daily for 5 days) was evaluated for the treatment of acute bacterial 
exacerbation of chronic bronchitis in three pivotal double-blind, randomized, actively- 
controlled clinical trials (studies 068, 070, and 212). The primary efficacy parameter in these 
studies was the clinical response at follow-up (day 13 to 24). The results of the clinical 
response at follow-up for the principal ABECB studies demonstrate that FACTIVE 320 mg 
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PO once daily for 5 days was at least as good as the comparators given for 7 days. The 
results are shown in Table 7 below. 



Table 7. C 



inical Response at Follow-Up (Test of Cure): Pivotal ABECB Stud ies 



Drug Regimen 


Success Rate 
% (n/N) 


Treatment 
Difference 
(95% CI) 


Study 068 


FACTIVE 320 mg 
X 5 days 


86.0 (239/278) 


1.2 (-4.7, 7.0) 


Clarithromycin 500 mg 
bid X 7 days 


84.8 (240/283) 


Study 070 


FACTIVE 320 mg 
X 5 days 


93.6 (247/264) 


0.4 (-3.9, 4.6) 


Amoxicillin/clavulanate 
500 mg/125 mg tid 
X 7 days 


93.2 (248/266) 


Study 212 


FACTIVE 320 mg 
X 5 days 


88.2 (134/152) 


3.1 (-4.7, 10.7) 


Levofloxacin 500 mg 
X 7 days 


85.1 (126/148) 



Community Acquired Pneumonia (CAP) 

The clinical program to evaluate the efficacy of gemifloxacin in the treatment of community 
acquired pneumonia in adults consisted of three double-blind, randomized, actively- 
controlled clinical studies (studies Oil, 012, and 049) and one open, actively-controlled study 
(study 185). In addition, two uncontrolled studies (studies 061 and 287) were conducted. 
Three of the studies, pivotal study 01 1 and the uncontrolled studies, had a fixed 7-day 
duration of treatment for FACTIVE. Pivotal study 01 1 compared a 7-day course of 
FACTIVE with a 10-day treatment course of amoxicillin/clavulanate (lg/125 mg tid) and 
clinical success rates were similar between treatment arms. The results of comparative 
studies 049, 185, and 012 were supportive although treatment duration could have been 7 to 
14 days. The results of the clinical studies with a fixed 7-day duration are shown in Table 8: 
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Table 8, Clinical Response at Follow-Up (Test of Cure): CAP Studies with a Fixed 7 Day 

Duration of Treatment 



Drug Regimen 


Success Rate 
% (n/N) 


Treatment 
Difference 
(95% CI)* 


Study Oil 


FACTIVE 320 mg 
X 7 days 


88.7% (102/115) 


1.1 (-7.3,9.5) 


Amoxicillin/clavulanate 
500 mg/125 mg tid 
X 1 0 days 


87.6% (99/113) 


Study 061 


FACTIVE 320 mg 
X 7 days 


91.7%(154/168) 


(86.1, 95.2) 


Study 287 


FACTIVE 320 mg 
X 7 days 


89.8% (132/147) 


(84.9, 94.7) 



* For uncontrolled studies, the 95% CI around the success rate is shown 



The combined bacterial eradication rates for patients treated with a fixed 7-day treatment 
regimen of FACTIVE are shown in Table 9: 

Table 9. Bacterial Eradication by Pathogen for Patients Treated with FACTIVE in Studies 

with a Fixed 7-day Duration of Treatment 



Pathogen 


n/N 


% 


S. pneumoniae 


68/77 


88.3 


M. pneumoniae 


21/22 


95.5 


H. influenzae 


30/35 


85.7 


C. pneumoniae 


13/14 


92.9 


K. pneumoniae* 


11/13 


84.6 


M. catarrhalis 


10/10 


100 
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* Subjects with Klebsiella pneumoniae included in this table were from non-comparative studies 061 and 287. 10 of these 
subjects had mild disease, 2 had moderate disease, and 1 had severe disease. Both failures were in subjects w^ith mild disease 
(one of these had a bacteriologic recurrence). 

FACTIVE was also effective in the treatment of CAP due to PRSP (penicillin MIC of 
>2 )ag/mL). Of 1 1 patients with PRSP treated for 7 days, 100% achieved clinical and 
bacteriological success at follow-up. Two of these subjects were classified as having severe 
disease and were bacteremic. 

Cutaneous Manifestations (Rash) 

In clinical trials of 6,775 patients, the incidence of rash was higher in patients receiving 
gemifloxacin than in those receiving comparator drugs (see PRECAUTIONS and 
ADVERSE REACTIONS). Rash was more commonly observed in patients <40 years of 
age, especially females and post-menopausal females taking hormone replacement therapy. 
The incidence of rash also correlated with longer treatment duration (>7 days). (See Table 2). 

To further characterize gemifloxacin-associated rash, a clinical pharmacology study was 
conducted. The study enrolled 1,01 1 healthy female volunteers less than 40 years of age. 
Subjects were randomized to receive either FACTIVE 320 mg po daily or ciprofloxacin 500 
mg po twice daily for 10 days. The objective of the study was to assess the characteristics of 
rash. The majority of rashes in subjects receiving FACTIVE were maculopapular and of mild 
to moderate severity; 7% of the rashes were reported as severe, and severity appeared to 
correlate with the extent of the rash. In 68% of the subjects reporting a severe rash and 
approximately 25% of all those reporting rash, >60% of the body surface area was involved; 
the characteristics of the rash were otherwise indistinguishable from those subjects reporting 
a mild rash. The histopathology was consistent with the clinical observation of 
uncomplicated exanthematous morbilliform eruption. There were no documented cases of 
hypersensitivity syndrome or findings suggestive of angioedema or other serious cutaneous 
reactions. 

The majority of rash events (81 .9%) occurred on days 8 through 10 day of the planned 10 
day course of gemifloxacin; 2,7% of rash events occurred within one day of the start of 
dosing. The median duration of rash was 6 days. The rash resolved without treatment in the 
majority of subjects. Approximately 19% received antihistamines and 5% received steroids, 
although the therapeutic benefit of these therapies is uncertain. 

In the second part of this study after a 4 to 6 week wash out period, subjects developing a 
rash on gemifloxacin were treated with ciprofloxacin or placebo; 5.9% developed rash when 
treated with ciprofloxacin and 2.0% developed rash when treated with placebo. The 
characteristics of rash in subjects receiving ciprofloxacin following gemifloxacin were 
similar to those described in subjects who only received ciprofloxacin. The cross 
sensitization rate to other fluoroquinolones was not evaluated in this clinical study. There 
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was no evidence of sub-clinical sensitization to gemifloxacin (i.e. subjects who had not 
developed a rash to gemifloxacin in the first part of the study were not at higher risk of 
developing a rash to gemifloxacin with a second exposure). 

There was no relationship between the incidence of rash and systemic exposure (Cmax and 
AUC) to either gemifloxacin or its major metabolite, N-acetyl gemifloxacin. 
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Patient Information 

This leaflet summarizes the most important information about FACTIVE, Read the Patient 
Information that comes with FACTIVE each time you get a new prescription. There may be 
new information. This leaflet does not list all benefits and risks of treatment and does not 
take the place of talking with your healthcare provider about your condition or your 
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treatment. FACTIVE can only be prescribed by a healthcare professional. If you would like 
more information, talk with your healthcare provider or pharmacist. 

What is FACTIVE? 

FACTIVE is an antibiotic. It is used to treat adults 18 years or older with bronchitis or 
pneumonia (lung infections) caused by certain bacteria (germs). 

Sometimes, other germs called viruses infect the lungs. The common cold is a virus. 
FACTIVE, like other antibiotics, does not treat viruses. 

FACTIVE tablets are white to off white and imprinted with GE 320 on both sides. 
Who should not take FACTIVE? 

• Do not take FACTIVE if you are allergic to any of the ingredients in FACTIVE or 
to any antibiotic called a "quinolone" . If you develop hives, difficulty breathing, or 
other symptoms of a severe allergic reaction, seek emergency treatment right away. If 
you develop a skin rash, stop taking FACTIVE and call your healthcare professional. The 
ingredients in FACTIVE are listed at the end of this leaflet. Ask your healthcare provider 
or pharmacist if you need a list of quinolones. 

FACTIVE may not be right for you. Tell your healthcare provider if you: 

• are pregnant, planning to become pregnant, or are breast feeding.. The effects of 
FACTIVE on unborn children and nursing infants are unknown. 

• or any family members have a rare heart condition known as congenital prolongation of 
the QTc interval. 

• have low potassium or magnesium levels. 

• have a slow heart beat called bradycardia, 

• have had a recent heart attack. 

• have a history of convulsions. 

• have kidney problems 

FACTIVE has not been studied in children under the age of 18. Quinolones may cause joint 
problems (arthropathy) in children. 

Tell your healthcare provider about all the medicines you take including prescription and 
nonprescription medicines, vitamins, and dietary supplements. Be sure to tell your 
healthcare provider if you take: 

• medicines for your heart rhythm called "antiarrhythmics" 
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• erythromycin 

• medicines for your mental health called " antipsychotics" or ''tricyclic antidepressants" 

• medicines called "corticosteroids", taken by mouth or by injection 

• medicines called diuretics such as furosemide and hydrochlorothiazide 



How should I take FACTIVE? 

• Take 1 FACTIVE tablet a day for 5 or 7 days, exactly as prescribed. 

• Take FACTIVE at the same time each day. 

• FACTIVE can be taken with or without food. 

• Swallow the FACTIVE tablet whole, and drink plenty of fluids with it. Do not chew the 
FACTIVE tablet. 

• If you miss a dose of FACTIVE, take it as soon as you remember. Do not take more 
than 1 dose of FACTIVE in a day. 

• To make sure all bacteria are killed, take all the medicine that was prescribed for you 
even if you begin to feel better 

• Call your healthcare provider if your condition does not improve while taking FACTIVE. 



Do not take the following medicines within 3 hours before FACTIVE or 2 hours after 
FACTIVE. They may interfere with the absorption of FACTIVE and may prevent it from 
working properly: 

• antacids that contain magnesium or aluminum 

• ferrous sulfate (iron) 

• multivitamin that contains zinc or other metals 

• Videx® (didanosine) 

FACTIVE should be taken at least 2 hours before sucralfate. 



What are possible side effects of FACTIVE? 

FACTIVE is generally well tolerated. The most common side effects with FACTIVE 
include diarrhea, rash, nausea, headache, vomiting, stomach pain, dizziness, and a change in 
the way things taste in your mouth. If you get a rash while taking FACTIVE, stop 
FACTIVE, and call your healthcare provider right away. Do not drive or operate heavy 
machinery until you know how FACTIVE affects you. FACTIVE can make you dizzy. 

FACTIVE and other quinolone antibiotics may cause the following serious side effects: 
• a rare heart problem known as prolongation of the QTc interval. This condition can cause 
an abnormal heartbeat and result in sudden death. You should call your healthcare 
provider right away if you have any symptoms of prolongation of the QTc interval 
including heart palpitations (a change in the way your heart beats) or fainting spells. 
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• central nervous system problems including body shakes (tremors), restless feeling, 
lightheaded feelings, confusion, and hallucinations (seeing or hearing things that are not 
there). 

• tendon problems including tendonitis or rupture (''tears'') of a tendon. If you experience 
pain, swelling, or rupture of a tendon, stop taking FACTIVE and call your healthcare 
professional. 

• phototoxicity. This can make your skin sunburn easier. Do not use a sunlamp or tanning 
bed while taking FACTIVE. Use a sunscreen and wear protective clothing if you must be 
out in the sun. 

The most common side effects with FACTIVE include diarrhea, rash, nausea, headache, 
vomiting, stomach pain, dizziness, and a change in the way things taste in your mouth. 

These are not all the side effects you may experience with FACTIVE. If you get any side 

effects that concern you, call your healthcare provider. 

General information about the safe and effective use of FACTIVE: 

Medicines are sometimes prescribed for conditions other than those described in patient 

information leaflets. Do not use FACTIVE for a condition for which it was not prescribed. 

Do not give FACTIVE to other people, even if they have the same symptoms that you have. 

It may harm them. Keep FACTIVE and all medicines out of the reach of children. 

What are the ingredients in FACTIVE? 

Active ingredient: gemifloxacin 

Inactive Ingredients: crospovidone, hydroxypropyl methycellulose, magnesium stearate, 
microcrystalline cellulose, polyethylene glycol, povidone, titanium dioxide. 

DATE OF ISSUANCE MONTH YEAR 
©Genesoft Pharmaceuticals 2003 
FACTIVE is a registered trademark of LG Life Sciences. 
Rx only 

LG Life Sciences, Ltd. 
Seoul 150-721 KOREA 
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ABSTRACT 



The present invention relates to a novel quinolone com- 
pound having an excellent aotibacterial activity. More 
specifically, the present invention relates to 7-(4- 
aminomethyl-3-methyloxyiminopyrroUdin-l-yl)-l- 
cyclof»opyl-6-fluoro-4-oxo- 1 ,4-dihydro- 1,8-naphthyridine- 
3-caiboxylic add represent by the following formula: 



OH 




or Its isomer. 



16 Claims, 10 Drawing Sheets 
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7-(4-AMINOMETHYL-3- 
METHYLOXYIMINOPYRROPLIDIN-l-YL)-l- 
CYCLOPROPYL-6-FLU ORO-4-OXO-1 A 

DIHYDRO-l^NAPHTHYRIDINE-3- 
CARBOXYIJC ACID AND THE PROCESS 
FOR THE PREPARATION THEREOF 

CROSS-REFERENCE TO REL/NTED 
APPUCAHON 

This is a continuatioD-in-pait of U.S. patent applicaton 
Ser. No. 08/490,978 filed Jun. 15, 1995. now U.S. Pat. No. 
5.633^62. 

BACKGROUND OF INVENTION 
1. Bdd of InventioD 

The present invention relates to a novel quinoUne 
(n^hthyridinc) carboxylic acid derivative having an excel- 
lent antibacterial activity. More specifically, the present 
invention relates to a novel quinoUne(naphthyridine) 
carboxylic acid derivative represented by the foUowing 
formula (I), which has an 4-aminomethyl*3- 
oxijiiq>yrrolidine substituent on 7-position of the quinolone 
nucleus and shows a supcrics* antibacterial activity in con- 
trast to the known quinolone antibacterial agents and also 
has a broad antibacterial spectrum and a highly improved 
pharmacokinetic property: 



d) a beteroarylmethyl of the foUowing formula (3). 



COOH 



(3) 



10 



15 




c) a group of the following formula (4), 



(4) 



20 



25 



30 



R3R4N 




R2ON 



and its pharmaceutically acceptable non-toxic salt, its physi- 40 
ologically hydrolyzable ester, solvate and isomer, in which 

R r€|»-esents hydrogen, methyl or amino; 

Q represents C— H. C— F. C— C— OH. C— CH3, 
C— O— CH3 or N; ^5 

Ri represents cyclofwopyl, ethyL <»• phenyl which is 
substituted with one or more fluorine atom(s); 

R3 represents one of the foUowing a) through e): 

a) hydrogen, straight or branched CJ-C4 alkyl, 
cyclopropyl, cyclopropylmethyl. C^-C^ aUcynyl, 50 
2-haloethyl, methoxymethyl, 
metfioxycarbonylmethyi, aryl or aUyL 

b) a group of the foUowing fcnmula (1). 



(1) 55 



wherein X represents hydrogen^ 2. 3 or 4-fluoro. 
cyano. nitro. methoxy, C1-C4 alkyl, or 2.4-difluoro. ^ 
c) a group of the foUowing formula (2), 




wherein n denotes 0 or 1. m denotes 0. 1 or 2. and X 
represents methylene, O or N. and 
and R4 independently of one another represent hydro- 
gen or C1-C3 alkyl or R3 and R^ together with a 
nitrogen atom to which they are attached can form a 
ring. 

The present invention also relates to a process for pre- 
paring the compound of formula (I), as defined above, and 
an antibacterial composition comprising the compound of 
formula (I) as an active component. 
2. Background Art 

Since in 1962 nalidixic acid was first introduced as an 
agent for treating urinary tract infection (see, G. Y. Lesher, 
et al.. J. Med. Chem. 5, 1063-1065 (1962)), numerous 
OH quinoline carboxylic acid antibacterial agents, including 

oxolinic acid, rosoxacin. pipemidic stdiL ^c. have been 
35 developed. However, these eaily-stage antibatcrial agents 
have a Uttle activity against gram-positive bacterial strains 
and thus have been used only against gram-negative strains. 

Recently, norfloxacin which is the quinolone compound 
having a flucrine on 6-position has been newly developed 
(see. H. Koga. ct al.. J. Med, Chem., 23, 1358-1363 (1980)), 
and thereafter an extensive study to develop various qui- 
nolone antibacterial compounds has t>een conducted. 
However, since norfloxacin has a weak antibacterial activity 
against gram-positive strains and shows poor distribution 
and absorption in living body, it has been used only for 
treatment of diseases including urinary tract infections, 
gastro-intestinal infections. sexuaUy transmitted diseases 
and the like. Thereafter, ciprofloxacin (see. R. Wise, et al., 
J. Antimicrob. Agents Chemother.. 23, 559 (1983)). ofloxa- 
cin (see, K. Sata, et aL. Antimicrob. Agents Chemother.. 22, 
543 (1982)) and the like have been developed. These anti- 
bacterial agents have a superior and broad antibacterial 
activity in comparison with the early-stage antibacterial 
compounds, and therefore, have been widely and practicaUy 
used for treatment of diseases in clinical field. 

The compounds in use or under clinical test include 
mainly the d^vatives having a piperazine substituent on 
7-position of the quinolone nucleus as in ciprofloxacin or 
ofloxacin. However, as a result of the study to develop 
quinolone compounds having a more potent and broad 
antibacterial activity it has l>een disclosed that a compound 
having an 3-amino or 3-aminomethylpyiTolidine group 
(2) introduced into 7-position has an increased activity against 
gram-positive strains, in comparison wifli the compounds 
65 having 7-pipcrazine group^ while maintaining a potent activ- 
ity against gram- negative strains. However, unfortunately, 
the compounds having pyrrolidine substituent have a low 
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solubility in water in comparison with the compounds 
having piperazine substituent and thus their in-vivo anti- 
bacterial activity is not so high as the in-vitro activity. 
Accordingly, numerous study has been continuously con- 
ducted to iixqjrove the disadvantage of the compounds 
having pyrrolidine substituent, that is. to increase the solu- 
bility in water and to inq)rove the phaimacokinetic property. 

As a result, many reports of such study have been naade. 
For example, it has been disclosed that ((2S. 4S)-4-amino- 
2-methylpyrrolidinyl)naphthyridinc derivatives (sec. Rosen. 
T. Oiu. D. T. W. etc. J. Med. Chem. 1988. 31, 1598-1611) 
or (trans-3-amino-4-mcthylpynolidinyl)naphthyridinc 
derivatives (see, Matsumoto, J. et al.. Proceedings of the 
14th International Congress of Chemotherapy; Ishigami, J., 
Ed.; University of Tokyo Press: Tokyo, 1905; pp 
1519-1520) shows a 20 to 40 times increase in water- 
solubility, an increased bioavailability and an improved 
pharmacolinetic property, in comparison with the com- 
pounds having no methyl group, with a similar in-vitro 
antibacterial activity. 

In addition, an attempt to improve the disadvantage of the 
prior quinolone con^xMnds including a relatively low anti- 
bacterial activity against gram-positive strains, a low water- 
solubility and a poor {^armacokinetic property has been 
made by introducing different functional groups, instead 
amino group, into the pyrrolidine or piperazine moiety. As 
one of such attempt, some conqxHinds having an oxime 
group introduced into the 7-amine moiety of quinolone 
compounds have been repoited. For exan^le. the research- 
ers of Abbott have reported in a scientiiic journal J. Med. 
Chem., 1992. 35. 1392-1398. that the quinolone compound 
having the following general formula [A] wherein 3-oxime 
(or methyloxime)pyrTolidine group or 4-oxime(or 
methyloxime)piperidinc group is substituted on 7-position 
<^ quinolone nucleus exhibits a good antibacterial activity 
against gram-positive strains: 

lA] 




15 



20 



25 



in which 

R rqpresenu cydopropyl or 2,4-difluorophenyl; 
R* rqxresents hydrogen or methyl; 
X represents C — H, C — F or N; and 
n denotes I or 2. 

The oon^xNind [A] has some disadvantages that it shows 
a good antibacterial activity against gram-positive strains 
but a relatively weak activity against gram-negative strains, 
and also has a relatively low antibacterial activity in in-vivo 
test 

In addition, Japanese Laid-open Patent Publication No. 
(Hci) 01-100165 (1989) discloses the compound having the 
following general formula [B]: 




in which 

R represents cyclopropyl. 2.4-difluorophenyl or 

4-hydroxy-phcnyl; 
X represents C — H. C— F or C— Q; and 
R' represents oxime or hydroxyaminopyrrolidine-derived 

substituent 

Specifically, in said Japanese laid-open publication the 
oxime or hydroxyaminopyirolidinc-derived groups as K* 
substituent are very broadly disclosed. However, only the 
3-hydroxyaminopyTrolidine [the following formula (a)], 
3-methoxyaminopyirolidine [the following formula (b)l, 
3-amino^-methoxyaminopyrrolidine [the following for- 
mula (c)]. 3-oximepyrrolidine [the following framula (d)] 
and 3-methyloximepyrrolidine [the following fonnula (e)] 
groups are specifically exemplified but die pyrrolidine sub- 
stituent having both 3-oxime and 4-aminomethyl groups has 
never been specifically mentioned. 



30 



35 



40 



NHOH 



NHOCH3 



NH0CH3 



(c) 



IdJ 



tc] 



NOMe 



Further. European Eariy Patent Publication No. 0 54 1 086 
so discloses the quinolone con^und having ttic following 
general formula [C]: 



55 



60 




[C] 



ORi 



65 



in which 

R and R, independently of one another represent hydro^ 

gen or C^-C, alkyl; 
R3 represents hydrogen, amino, fluoro or hydroxy; 
Ra represents C3-C7 cycloalkyl; 
represents methoxy or fluoro; 
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and can be identical with or different from each 
other and independently of one another represent 
hydrogen or aikyh or 

R3 and together can form Cj-C^ cycloalkyl; 

m denotes 0 or 1; and 

n denotes an integer of 1 to 3. 

Among the compounds [C] disclosed in said European 
early patent publication the typical substltuent on 7-position 
of quinolone nucleus is a group having the following struc- 
ture: 



NOR h'' 



However, the con^und of formula [C] does not include 
any con^und having both oxime group and aminomethyl 
group on 7-position. and therefore, is different from the 
con^xMind of the present invention. 

The comjnon characteristic feature of the known oxime or 
hydroxyamine-derived compounds as mentioned above is 
that they exhibit a good activity against gram-positive 
strains including MRS A (Methicillin Resistant Staphylococ- 
cus aureus) strains in comparison with the early developed 
quinolone compounds but show a weak activity against 
gram-negative strains in comparison with the antibacterial 
agents including ofloxacin or ciprofloxacin. Therefore, it can 
be said that their antibacterial spectrum may be narrower 
than that of the known ofloxacin or ciprofloxacin antibac- 
terial conq>ound. 

Thus, on the basis of prior art as mentioned above the 
present inventors have extensively studied to develop the 
novel oxime-aminomethyl conq>ound. which shows a potent 
antibacterial activity against broad sf>ectrum pathogenic 
strains including resistant strains and also exhibits more 
in^HOved pharmacokinetic properties and high absorption in 
living bocty, by introducing various substituted pyrrolidine 
groups into 7-position of quinoline nucleus and d^ermining 
pharmacological activities of the resulting compounds. As a 
result, we have identified that ihe. quinolone compounds 
having the general formula (I), as defined above, wherein 
4-aminomethyl-3-(optionally substituted)oxiiDe-pyrrolidine 
group is introduced into 7-position of quinoline nucleus can 
satisfy such purpose, and thus convicted the present inven- 
tion. 

Therefore, it is an object of the present invention to 
provide a novel quinoline(naphthyridine) carboxylic acid 
derivative of formula (I), as defined above, which shows a 
potent antibacterial activity against broad pathogenic strains 
including both gram-positive and gram- negative strains and 
also has a good i^iarmacokinetic property. 

It is another object of the present invention to provide a 
process for preparing the novel quinoline(naphthyridine) 
carboxylic add derivative of formula (I). 

It is a further object of the present invention to provide an 
antibacterial con^x>sition comprising the novel quinoline 
(nj9hthyridine)carboxylic acid derivative of formula (I) as 
an active component 

BRIEF DESCJOTTION OF THE DRAWINGS 
For a thorough understanding of the nature and objects 
the invention, reference should be made to the following 



detailed description taken in connection with the accon^a- 
nying drawings in which 

FIG. 1 represents the moisture adsorption velocity profile 
of 7-(4-aminomefliyl-3-methyloxyiminopyrrolidin- 1-yl)- 1- 
5 cyclopropyl-6-fluoro-4-oxo- 1 .4-dihydro- 1 .8-naphthyridinc- 
3-cart)0xylic acid methancsulfonate at 25® C; 

FIG. 2 represents the isothermal moisture adsorption 
profile of 7-<4-aminomethyl-3-methyloxyiminopyrTolidin- 
1 -yl)- 1 -cyclopropyl-6-fluoro-4-oxo- 1 .4-dihydro- 1 .8- 
na0ithyridine-3-carboxylic acid m^anesulf onate at 25'* C. ; 

FIG. 3 represents the equilibrium moisture content of 
7-(4-aininomethyl-3-methyloxyiminopyTTolidin- 1 -yl)- 1- 
cyclopropyl-6-fluoro-4-oxo-l .4-dihydro- 1 .S-naphthyridine- 
3 -carboxylic acid methanesulfonate-3 hydrate at a relative 
humidity of 23 to 15%; 

FIG. 4 represents test result on moistin-e adsorption of 
7-(4-aminomethyl-3-methyloxyiminopyrroli din- 1-yl)- 1- 
cycJopropyl-6-fluoro-4-oxo-l .4-<lihydro- LS-naphthyridine- 
^Q 3-carboxylic acid methancsulfonate- 1.5 hydrate; 

FIG. 5 represents the powder X-ray diffraction pattern of 
7-(4-aminomethyl-3-mcthyloxyiminopyrrolldin-l -yl)- 1- 
cyclopropyl-6-fluoro-4-oxo- 1 .4-dihydro- 1 .8-naphthyridine- 
3-carboxylic add methancsulfonate anhydride; 
25 FIG. 6 represents the powder X-ray diflfracdon pattern of 
7-(4-aiiiinomethyl-3-mcthyloxyiminopyrrolidin- 1 -yl)- 1- 
cyclopropyI-6-fluoro-4-oxo- 1 .4-dihydro- 1 ,8-naphthyridine- 
3-caiboxylic add methanesulfonate-3 hydrate; 

FIG. 7 represents the powder X-ray diffi-acdon pattern of 
30 7-(4-aminomethyl-3-methyloxyinunopyrTolidin- 1 -yl)- 1 - 
cyclopropyl-6-fluoro-4-oxo- 1 .4-dihydro- 1 .8-naphthyridinc- 
3-carboxylic add n&ethanesulfonate-1.5 hydrate; 

FIG. 8 represents the variation in moisture content with 
elapsed time of 7-(4-aminomethy 1-3- 
35 methyloxyiminopyrrolidin-l-yl)- l-cyclocropyl-6-fluoro-4- 
ox 0-1. 4-dihydro- 1.8-naphthyridine-3-carboxylic add meth- 
ancsulfonate anhydride taken after 0. 5, 10. 20. 30, and 60 
minutes, respectively, from the initial point while being 
passed through with humidified nitrogen; 
^ FIG. 9 represents the results of Differential Scanning 
Calorimetry on 7-(4-aminomethyl-3- 
methyloxylminopyrrolidin- 1-yl)- 1 -cyclopropyl-6-fiuoro-4- 
0x0- 1, 4-dihydro- 1.8-naphtfiyridine-3-caiboxylic add meth- 
ancsulfonate anhydride and 3 hydrate; 

HG. 10 represents the results of Chermogravimetric analy- 
sis on 7-(4 -aminomethyl -3 -mcthyloxylminopyrrolidin- 1-yl) 
-1 -cyclopropyl-6-fl uoro-4-oxo-l, 4-dihydro- 1,8- 
naphthyridine-3-carboxylic acid methanesulfonate-3 
hydrate. 

DISCLOSURE OF INVENTION 

In one aspect, the present invention relates to a novel 
quinoUne(naphthyridine) caiboxylic acid derivative having 
the following formula (I): 



45 
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60 



RJR4N 




(D 



OH 



RjON 



65 and its pharmaceutically acc^table non-toxic salt, its physi- 
ologically hydrolyzablc ester, solvate and isomer, in which 
R r^resents hydrogen, methyl or amino; 
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Q represents C— H. C— K C— O, C— OH. C—CHj. 

C— O— CHa or N; 
Rj represents cydopropyl, ethyL or phenyl which is 

substituted with one or more fluorine atoni(s); 
R2 represents one of the following a) through e): ^ 

a) hydrogen, straight or branched C1-C4 alkyl, 
cyclopropyl. cyclopropylmethyl, Cj-C^ aUcynyl, 
2-haloethyl, methox ymethy K 
methoxycarbonyimethyl. aryl or aUyl, 

b) a group of the following formula (1), 10 



8 




(I) 



15 



wherein X represents hydrogen. 2. 3 or 4-fluaro. 
cyano. nitro, methoxy. C1-C4 alkyL or 2.4-difluoro. 
c) a group of the following formula (2), 




(2) 20 



d) a heteroarylmethyl of the following formula (3), 



25 



due to the presence of (optionally substituted) oxime group 
on 3-position of pyirolidtne moiety the compound of for- 
mula (I) can be jM'esent in the form of syn- and anti-isomers 
depending on their geometric structure. Thus, the present 
invention also includes all of those geometric isomers and 
their mixtures. 

The compound of f<»mula (I) according to the present 
invention can form a phannaceutically acceptable non-toxic 
salt Such salt includes a salt with inorganic adds such as 
hydrochloric acid, hydrohromic acid, phosphoric acid, sul- 
furic acid^ etc.. a salt with organic carboxylic acids such as 
acetic acid, trifluoroacetic acid, dtric add. maleic add. 
oxalic add. sucdnic add. benzoic add, tartaric add. 
fumaric add. mandelic add. ascorbic add or malic acid or 
with sulfonic adds such as methanesulfonic acid, para- 
toluenesuifonic add. etc, and a salt with other adds which 
are generally known and conventionally used in the techni- 
cal field of quinolone-based compounds. These acid- 
addition salts can be prepared according to a conventional 
conversion method. 

Particularly, the f»esent invention relates to the 7-(4- 
aminomethyl-3-methyloxylminopyrrolidin-l-yl)-l- 
cyclopropyl-6-fluoro^^xo- 1 .4-dihydro- 1 .8- naphthyridine- 
3 -carboxylic acid methane sulfonate and its hydrate 
represented by the following formula (H), 



COOH 




(3) 




OH 



30 



CH3O] 




e) a group of the following formula (4). 
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wherdn n denotes 0 or 1. m denotes 0, 1 or 2, and X 

represents methylene. O or N, and 
R3 and independently of one another represent hydro- 45 
gen or Ci-Ca alkyi or Rg and R^ together with a 
nitrogen atom to which they are atiadied can form a 
ting. 

Among the compound fommla (I), as defined above, 
having a superior antibacterial activity, a broad antibacterial 50 
spectrum and an excellent [^tarmacokinetic property, the 
prefcned compounds indude those wherein Q represents 
C— H, C— F. C— a, C-OMe or N, R represents hydrogen or 
amino. R^ represents cydoprcpyl or 2.4-difluorophenyl, Rj 
represents hydrogen, methyl, ethyl, isopropyl. t-butyl, 55 
phenyL propargyi homopropargyl, 2-fluorocthyl, benzyl, 
2-fluOTobcnzyl or 2-cyanol)cnzyl, and Rj and R4 represent 
hydrogen. 

Mm ix^eferred conq>ounds of formula (I) include those 
wherein Q represents C— H, C— O. C— F or N, R repre- 
sents hydrogen or amino, R^ represents cyclopropyl, R^ 
represents methyl, t-butyl, homo|n*oparg)i, 2-fluoroethyl, 
henzyl or 2-fiuorobenzyl, and R3 and R^ represent hydrogeiL 

In the pyrrolidine moiety of the compound of fomuila (I) 
the 4-carbon atom on which aminomediyl group is substi- 
tuted is an asymmetric carbon atom and thus can be present 
in the fcm of R or S or a mixture of R abd S. In addition. 



60 



65 



in which n denotes 0, 1. 1.5, 2, 2.5, 3, 3.5 or 4, having an 
inqirovcd bioavailability. 

The methanesulfonate and its hydrate as defined above 
exhibit the same potent antibacterial activity as the free 
form, also have desirable physicochemical properties such 
as excellent solubility, constant moisture content, etc. 
rcgartiless of the ambient relative humidity. 

Generally, conversion of a pharmacologically active com- 
pound into a salt form induces a change in the conq>ound*s 
physicochemical properties such as solubility, absorption 
velodty, etc. Therefore, study about an efifective salt form 
for devdoping a successful new medicine has been conven- 
tionally made. Fharmaceutically more desirable crystal form 
may be selected by studying whether ot not any pseudopoly- 
mcrph can be produced and its physicochemical properties 
(see, Renungton^s Phaxmac^tics. Chapter 75 Prefcxmula- 
tion; Bym, S. R. Solid Chemistry of Drugs, Academic Press, 
New York, 1982). The hydrate, one such pseudopolymoqA, 
has water molecules inside the arystal, and thus has a 
crystalline structure different from that of the anhydride, as 
can be verified firom their respective X-ray di&action pat- 
terns. A pseudopolymorph d^ers 60m the original com- 
pound not in its chemical properties, such as pharmacologi- 
cal activity, but in its physical properties, such as 
crystallinity, hygrosoopidty, melting point, solubUity, solu- 
bilizing velodty, etc. So, the pseudopolymorph has been 
recognized as phannaceutically inqxHtant (see, Moiris, K. P. 
ct aL, Int J. Phana, 108, 15-206 (1994)). 

In the process of identifying the ];^ysicochemical prop- 
erties of methanesulfonate, the salt has been found to exist 
as a stable hydrate when the number of water molecules 
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contained in one molecule vaiies within a specific range. 
Here, stability does not mean chemical stability but the 
difficulty of renK>ving water jnolecules. That is. a stable 
hydrate neither loses the water molecules contained therein 
Dor absorbs moisture over a wide range of ambient relative 
humidity. In contrast, moisture absorption by the anhydride 
varies greatly with the ambient relative humidity. As a result 
of experiments carried out by the present inventors, 7-<4- 
aminomethyl-3-methyloxylminopyrrolidin-l-yl)-l- 
cyciopropyl-6-fluoro-4-oxo- 1 ,4-dihy dro- 1 .8-n^hthyridine- 
3-caiboxyUc add methanesulfonate has been shown to exist 
as a stable hydrate for values of the hydration number n 
equal only to 1. 1.5, 2, 2.5, 3, 3.5 or 4. Among these. 3 is 
preferred, since the change of moisture content is lowest at 
that hydration number. 

The moisture content of the hydrate varies with the 
hydration numl>cr (n) of the hydratcd molecule. Since the 
molecular weight of 7-(4-amino-mcthy 1-3- 
methyloxylminopyrrolidin- 1 -yl)- l-cyclopropyl-6-fluoro-4- 20 
oxo-1.4-dihydro-1.8-naphthyridine-3-carboxylic acid meth- 
anesulfonate is 485.5. the moisture content of the hydrate for 
D equal to 1. 1.5. 2. 2.5, 3. 3.5 or 4 is calculated to be 3.6^, 
5%, 6.99b. 8.5%. 10.0%, 11.5% ot 12.9%, respectively. 
However, the actual moisture content may differ from the 
calculated moisture content d^>ending on differences in 
recrystaUizadon conditions, drying conditions, etc. The 
range of the actual moisture ccMitent for each hydration 
number is shown in the following Table A. 



TABLE A 



Moisnirt Cootect according to HvdraiioD Number 
Hydration Number (n) Moisture Content (%) 



I 


2-4 




4-6 


2 


6-« 


2J 


8-9 


3 


9-11 


3J 


n-12 


4 


12-13 




30 



35 



If two or more hydrates having different moisture contents 
are mixed together, mixtures having a new moisture content 45 
by weights for example, a mixture of 1 hydrate and 1.5 
hydrate having a moisture content of 2 to 6%; a mixture of 
1.5 hydrate and 2 hydrate having a moisture content of 4 to 
8%; a mixture oi 2 and hydrate and 2.5 hydrate having a 
moisture content of 6 to 9%; a mixture of 2.5 hydrate and 3 so 
hydrate having a moisture content of 8 to 11%; a mixture of 
3 hydrate and 3.5 hydrate having a moisture content of 9 to 
12%; or a mixture of 3.5 hydrate and 4 hydrate having a 
mcHsture content 11 to 13%, can be obtained. 

Jt has also been found that the relative humidity range at 
which the mcHSture content of each hydrate can be main- 
tained constant differ from each other. That is, although the 
3 hydrate has a constant moisture content at a relative 
humidity of 23 to 1.5 hydrate is constant at a relative 
humidity of 23 to 64% only (see. FIGS. 3 and 4). 

In die second aspect, the present invention also relates to 
a process for preparing the novel con^xxind of formula (I). 

According to the present invention, the compound of 
formula (I) can be prepared by reacting a conq>ound of 
formula (II) with a compound of fomiula (m) or a salt 
thereof, as shown in the following reaction scheme 1. 
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NOR2 



OB) 



25 



RJR4N 




OH 



In the above s<^eme. 

R. R^, R2. R3. R4 and Q are defined as previously 

described; and 
X represents a halogen atom, preferably chlorine, bromine 

or fluorine. 

According to the above reaction scheme 1. the compound 
of formula (I) according to the present invention can be 
prepared by stirring the compound of fonmila (U) and the 
compound of formula (HI) in the presence of a solvent for 
1 to 20 hours at the temperature between room ten[4>erature 
and 200° C. with the addition of a suitable base. In this 
reaction, the compound of formula (IH) can be used in die 
form of a free compound or a salt with an acid such as 
hydrodUoric acid, hydrobromic acid or trifluoroacetic add. 

As the solvent for the above reaction, any solvent which 
does not adversely affect the reaction can be used. 
Preferably, acetonitrile. dimethylformamidc (DMF). dim- 
ethyl sulfoxide (DMSO) pyridine, hexamethylphosphora- 
mide (HMPA). N-methylpyrrolidinone, ethanoi. and aque- 
ous mixtures thereof can be used. 

This reaction is generally conducted in the presence of an 
add acceptor. In this case, to increase the reaction effidency 
of the relatively expensive starting material (II) the reactant 
(m) is used in an excessive amount, for example, an 
eqmmolar amount to 10 times molar amount, preferably an 
equimolar amount to 5 times molar amount, with respect to 
the starting nkaterial (H). When the reactant (HI) is used in 
an excessive amount, the unreacted cots^und of formula 
(HI) which is retained after the reaction can be recovcrd and 
reused in another reaction. Hie acid acceptor which can be 
preferably used in this reaction includes inorganic bases 
such as sodium hydrogen carbonate^ potassium carbonate, 
etc., and organic bases such as triethylamine, 
diisopropylethylamine, pyridine. N^-dimethylaniline, 
N,N- dimethyl aminopyridine. 1 .8-diazabicyclo[5.4.0] 
undec-7-ene(DBU). 1.4-diazabicyclo[2.2.2] octane 
(DABCO), etc. 

The compound of formula (I) according to the present 
invention can also prq>ared by a method depicted in the 
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following reaction scheme 2. in which a protccing group P 
is introduced into one of R3 and of the compound of 
fonnuia (HI) wherein Rj and are hydrogen to prepare the 
compound of fcmuila (IH) wherein the amino group is 
protected with P, the protected conc^Kmnd of formula (HT) is 
reacted with the compound of formula (U) under the same 
condition as in the reaction scheme 1. and then the resulting 
compound of formula (T) is deprotected by rcnkoving the 
protecting group P to form the desired compound of formula 
(1). 



Reaction Scheme 2 
NHP 



HN 

^--.-.^^^ NOR2 



(HI) 



PHN 




OH 



R2ON 



In the above reaction scheme. 

R, Rj. R2 and Q are defined as previously described; and 

P represents an amino-protecting group. 

In the reaction of the above reaction scheme 2, the 
con^KXind of formula (UT) can be used in the form of a free 
conqxxjnd or a salt Avith hydrochloric add. hydrobromic 
acid or trifluoroacetic acid, as in the compound of formula 
(IQ) used in the reaction scheme 1. 

Any protecting group which is conventionally used in the 
field of organic chemistry and can be readily removed after 
the reaction without decomposition of the structure of the 
desired conq>ound can be used as the suitable amino- 
protecting groiq> P in the compound <^ fonmila (UT). The 
q>ecific exairq^le protecting groi^>s «4uch can be used fcr 
diis purpose includes formyl. acetyl, trifluoroacetyl. 
benzoyl, paxa-toluenesulfooyl, methoxycarbonyl, 
ethoxycarbonyL t-butoxycarbonyl, benzyloxycarbonyl, 
para-methoxybenzyloxycarbonyl, tiicfaloroetfaoxycarbonyL 
beta-iodocthoxycarbonyl. benzyl, para-methoxybenzyl. 
trityL tetrahydropyranyL para-nitrobcnzoyL etc 

After the reaction is con^leted^ the amino-protecting 
group present in the resulting compound of formula (f) can 
be removed by hydrolysis, solvolysis or reduction depend- 
ing on properties of the relevant protecting group. For 
example, the conqxMind of fonnuia (II) is treated in a solvent 
in the presence or absence of an add or base at the 
temperature of 0** to 130^ C, to remove the protecting group. 
As the add which can be used for this purpose, an inorganic 
acid such as hydrochloric add. hydrobromic add, sulfuric 
add, phosphoric add. etc, an ofganic add such as acetic 
add. trifluoroacetic add. formic add. toluenesulfonic add, 
etc. or a Lewis add such as boron tribromide, aluminum 
chl(Hidc. etc. can be mentioned. As the base for this 
purpose, hydoxide of an allcali or alkaline earth metal such 
as sodium hydroxide, barium hydroxide, etc. an alkali metal 
carbonate sudi as sodium carbonate, caldum carbonate, etc., 
an alkali metal alkoxide such as sodium metfaoxide, sodium 
ethoxide, etc., or sodium acetate, and the like can be used. 
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The reaction can be carried out in the presence of a solvent, 
for example, water or an <»ganic solvent such as ethanol, 
tetrahydrctfuran. dioxane. ethyleneglycol. acetic add. etc. or 
a mixture of such organic solvent and water. If required, this 
reaction can also be practiced in the absence of any sdvcnL 

In additi(»i. when the protecting group is para-toluene- 
sulfonyl. benzyl, trityl, para-methoxybenzyl. 
benzyloxycarbonyl. para-methoxybenzyloxycarbonyl. 
trichloroeftoxycarbonyl. betaiodoethoxycarbonyl and the 
li3ce. such groups can be effectively removed by means of a 
reduction. Although the reaction condition of the reduction 
for removing protecting group may be varied with properties 
of the relevant protecting group, the reduction can be 
generally carried out with hydrogen gas stream in an inert 
solvent in the presence of a catalyst such as platinuno, 
palladium, Raney nickel, etc., at the temperature of 10° to 
100^ C. or with metal sodium or metal lithium in ammonia 
at the temperature of -50° to -10** C. 

The compound of formula (II) used as the starting mate- 
rial in the present invention is a known compound and can 
be readily prepared according to a n^thod known in the 
prior publicatioo (see. J. M. Domagala. et al.. J. Med. Chem. 
34. 1142 (1991); J. M. Domagala. et al.. J. Med, C^jem. 31, 
991 (1988); D. Bouzant et al.. J. Med. Chem. 35. 518 
(1992)). 

The compound of formula (W) used as another starting 
material id the present invention can be readily prepared 
according to the method as depicted in the following reac- 
tion schemes 3. 4 and 5. 
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Reaction Scheme 4 




N N 
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P P 



[61 on-a) 

Id the above reaction schemes 3 and 4. 

the protecting groups P and F independently of one 
another r^esent the same amino-protecting group as 
defined for P in connection with the compound of 
formula (Iir) and can be identical wraith or different 
from each other; and 

Py represents pyridine. 

The fx'ocess depicted in the reaction schemes 3 and 4 will 
be specifically explained hereinafter 

According to the reaction scheme 3, first a cyano ester [ 1] 
having a protected amino group can be reacted with sodium 
ethoxide in a solvent such as ethanol to obtain a 3-keto-4- 
cyanopyrrolidine [2]. The resulting cyanopyirolidinc [21 is 
reduced with hydrogen gas in the presence of a platinum 
catalyst to prq^ane an aminoalcohol [3]. In this case, the 
cyanopyrrolidine [2] may be reduced by means of other 
reductant to prepare the aminoalcohol [3]. For example, the 
ketone and cyano grouprs can be reduced with lithium 
aluminumhydride(LAH), sodium borobydride-cobalt chlo- 
ride complex(NaBH4 — C0O3) or lithium borohydride 
(LiBH4). Alternatively, the aminoalcohol [3] can be synthe- 
sized by reducing first the ketone group to a hydroxyl group 
by means of sodium borohydride(NaBH4) and then reducing 
the cyano group by lithium aluminum hydride(LAH). Then, 
the amino group of the aminoalcohol [3] thus prepared is 
selectively protected to obtain a protected amine [4], which 
is then treated with sulfur trioxide(S03)-pyridine mixture in 
dimethylsulfoxlde solvent (see. Parikh, J. R. and Doering. 
W. v. E. J. Am. Chem. Soc. 1967, 89. 5505), or oxidized with 
other oxidant to prepare a ketone compound |5]. The 
resulting ketone compound [5] is then reacted with a 
O-substitutcd hydroxyamine of formula R2ONH2 to obtain 
Ae desired substituted oxime conqxxmd [6], which can be 
deprotected by means of a suitable me^iod selected depend- 
ing on the kind of protecting group to obtain the desired 
oxime con^x>und (in) wherein and R^ arc hydrogen, i.e. 
the compound of formula (m-a). 

Alternatively, according to the method dq)icted in the 
reaction scheme 4, the ketone conqx)und [5] is reacted with 
hydroxyamine to obtain the desired oxime con^xxind [7] 
and the compound [7j is reacted with a suitable electrophilic 
conqx>und of formula R3X which can introduce the desired 
R2 group, in the presence of a base to prepare the oxime 
derivative of fonnula [6], which is then deprotected by 
means of a suitable method selected depending on the kind 
of protecting group in the same manner as in the reaction 
scheme 3 to prepare the desired oxime compound (Ill-a). 
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The conqKMind of formula (III) wherein R^ and R^ of 
aminomethyl group present on 4-position of pyrrolidine are 
other than hydrogen. i.e. the congxHind of formula (lU-b), 
can be prqjared by the following reaction scheme 5. 

5 

ReactioD Scheme 5 




I 

30 H 



(m-b) 

In the above reaction scheme. 

3S R3 ^ ' and R4* rq>resent the same meaning as defi ned for R3 
and R4 in connection with the compound of formula (I), 
provided that they cannot be hydrogen. 
According to the method of reaction scheme 5, first the 
amine compound L3] is treated with Cj-Cs aldehyde and 

40 then reduced to obtain a substituted amine compound [8] 
and the resulting amine compound [8] is treated wiA sulfiir 
trioxide(S03)-pyridine mixture in dimethylsulfoxlde 
solvent, or oxidized with other oxidant, to obtain a ketone 
compound [9]. The resulting ketone conq>ound [9J can be 

45 treated in the same manner as in the method for treating 
ketone compound [5] in the reaction schemes 3 and 4 to 
synthesize the desired coii^>ound of formula (m-b). 

The 7-<4-aminomethyl-3-mcthyloxylminopyrrolidin-l- 
yl) - l-cyclopropyl-6-fluoro-4-oxo- 1,4-dihydro- 1 ,8- 

50 naphthyridine-3-ca]ix)xylic acid methanesulfonate can be 
pa^c^ared by adding the methanesulfonic acid to the corre- 
sponding quinolone caiboxylic acid con^>ound in an amoimt 
of 0.95 to 1.5 times molar amount with respect to the 
quinolone caiboxylic acid compound, or by adding the same 

55 amount of the methanesulfonic acid which is already dis- 
solved in a solvent to the quinolone caiboxylic acid com- 
pound. Although solvents suitable for the above preparation 
include C1-C4 haloalkanes, Ci-Cg alcohols and water, a 
solvent selected from the group consisting of 

60 dichloromethane. chloroform, 1.2-dichloroe- thane, 
methanol, ethanol. propanoic and water is preferred. If 
necessary, the quinolone caiboxylic acid compound in a 
solvent may be heated to dissolve the fonoer before the 
methanesulfonic acid is added. If the quinolone caiboxylic 

65 acid coropoundsolution exists as a suspension, acid may be 
added to the suspension to obtain a thoroughly transparent 
solution. The resulting reaction mixture is stirred for 1 to 24 
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hours at a temperature of -10° to 40® C. or is allowed to Although the amount of the active component contained 

stand, then the product is obtained as a solid according as the in the dosage unit form can be varied, it can be generally 

solubility of the product decreases. The methanesulfonate adjusted within the range erf 1 to 100 mg depending on die 

can also be obtained in a high yield by removing the solvent efficacy of the selected active conqx)ncnt. 

used under reduced pressure. 5 When the active compound of formula a) of the present 

The hydrates of the melhan«ulfonate of the present invention is used as a medicine for treatment of bacterial 

"*!fK^''° n^y easily be i^epared ^ means of conventional infections, it is preferably administered in an amount of 

methods well known in the art to which the present invenUon oK«.it a , u-, If # *k * 

pertains. Particularly, the diflFcxent hydrates may be prepared f,^' ^ '"^.^^ ^ weight at the first stage. 

^iMu^. « ^w«,ui.ujrujw.^ jun;r pii^p(u«.u HowevcT. thc admiiiistration dosacc can be varied with the 

merely by changing recrystalUzation conditions. ,^ . " uw^a^gc wtn oc v^ricu wim mc 

The synthetic methods as described above wiU be more '° requirement of the subjec^ patient seventy of the infections 

specifically explained in the following preparation to be treated, the selected compound and the hke. 

examples. preferred dosage suitable for a certain condition can 

The present invention also provides an antibacterial com- ^ determined by a person skilled in this art according to a 

position con^3xising the novel con^Kxmd of formula (I), as conventional manner. In general, the therapeutic treatment is 

defined above, or a pharmaceutically acceptable salt thereof started fi-om the amount less than the optimal dosage of the 

as an active component together with a pharmaceutically active compound and then the administration dosage is 

acceptable carrier. When such anUbaaerial con^sition is increased little by little until the optimal therapeutic eflFcct is 

used for clinical purpose, it may be formulated into solid. obtained. As a matter of convenience, the total daily dosage 

semi-solid or liquid pharmaceutical pr^arations for oral. can be divided into several portions and administered over 

parenteral or lexical administration by combining the com- 20 several times. 

pound of fcMTmila (I) with a pharmaceutically acceptable As mentioned above, the compound of the present inven- 
incrt carrier. The pharmaceutically acceptable inert carrier tion shows a potent and broad spectrum antibacterial activity 
which can be used for this purpK>se may be solid or liquid. against various pathogenic organisms including gram- 
The solid or semi-solid pharmaceutical preparation in the positive and gram-negative strains. The antibacterial activity 
fonn of powders, tablets, dispcrsible powders, capsules. 25 of the present compound against gram-negative strains is 
cachets, suppositories and ointments may be prepared Id comparable to or higher than that of the known antibacterial 
which case solid carriers are usually used. The solid carrier agents (for example, dprofioxacin), and particularly, the 
which can be used is preferably one or more substances antibacterial activity of the present compound against gram- 
selected from the group consisting of diluents, flavouring positive strains is far superior to that of the known antibac- 
agents. solubilizing agents, lubricants, suspending agents. 30 tcxiai agents. In addition, the present compound also exhibits 
binders, swelling agents, etc. or may be eoctqjsulating sub- a very potent antibacterial activity against the strains rcsis- 
stanoes. In the case of powder fH-q)aration, the micronized tant to the known quinolone compounds, 
active component is contained in an amount of 5 or 10 to In view of the pharmacokinetic properties, the con^XMind 
70% in the carrier. Specific example of the suitable solid of the present invention has a high water-solubility and thus 
carrier includes magnesium carbonate, magnesium stearate, 35 can be well absorbed in the living body, in comparison with 
talc, sugar, lactose, pectine. dextrin, starch, gelatin. the known quinolone compounds, to show a very high 
tragaganth. methylcellulose. sodium bioavailability. The biological half life of the present com- 
caiboxymethylccllulosc. low boiUng wax, cocoa butter, etc. pound is far longer than that of the known quinolone 
Because of their ease in administration, tablets, powders. compounds, and therefore, the present compound can be 
cachets and c^sulcs represent the most advantageous solid 40 administered once a day to be suitably used as an antibac- 
prq>aration for oral administration. terial agent. 

The liquid preparation includes solutions, suspensions Moreover, since the conqxHind according to the present 

and emulsions. For exaiiq>le. the injectable preparation for invention is less toxic, it can be effectively used for pro- 

parenteral administration may be in the form of water or phylaxis and treatment of diseases caused by bacterial 

watcrpropylencglycol solution, of which isotonicity, pH and 45 infections in warmblooded animals including human being, 

the like can be adjusted to be suited for the physiological The present invention will be idotc specifically explained 

condition of living body. The liquid preparation can also be in the following examples. However, it should be understood 

prepared in the fwrn of a solution in aqueous polyethyl- that the following preparations and exajxq)ies are intended to 

eneglycol solution. The aqueous solution for oral adminis- illustrate the present invention and not to limit the scope of 

tration can be prepared by dissolving the active conqwnent so the present invention in any manner, 
in water and adding a suitable coloring agent, flavouring 

agent, stabilizer and thickening agent thereto. The aqueous PREPARATION 1 

su^nsion suitable for oral administration can be prepared Synthesis of (2-cyano-ethylamino)acetic add ethyl ester 

by dispersing the micronized active component in viscous 

substances such as natural or synthetic gum. 55 ^^^^ .jj-^'^^^ocHjCHs 

methylcellulose. sodium cart>oxymethylcellulosc and other I 11 

known suspending agent. H ^ 

It is e^)eciaUy advantageous to formulate the aforemen- 
tioned pharmaceutical preparations in dosage unit form for 139.6 g (1 mole) of glycine ethyl ester hydrochloride was 
ease of administration and uniformity of dosage. Dosage 60 dissolved in 80 ml of distilled water and to this solution was 
unit fOTms of the preparation refer to i^ysicaUy discrete added 230 ml <rf an aqueous solution of 67.3 g( 1.2 mole cq.) 
units suitable as unitary dosage, each unit containing a of potassium hydroxide. Then, 106.2 g (2 mole cq.) of 
predetermined quantity of the active coiiQx>nent calculated acrylonitrile was added to the reaction solution wlule heat- 
to produce the desired therapeutic effect Such dosage unit ing and stirring at 50** to 60" C. The reaction mixture was 
form can be in the packaged form, fcM* example, a tablet, a 65 stirred for 5 hours with heating and then the organic layex 
capsule OT a powder filled in vial or ampule, or an ointment, was separated. The aqueous layer was extracted with ethyl 
gel or cream filled in tube or bottic. ether and the extract was combined with the organic layer as 
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separated above. The combined organic layer was dried over 
anhydrous magnesium sulfate and filtered. The filtrate was 
concentrated under reduced pressure to remove the solvent. 

The residue was distilled under reduced pressure (100° to twkk JL 

150" C710.25torT) to obtain 65.6 g (Yield: 48%) of the tide 5 ^"^^^^.^^^^v^y 
conqxMjnd. 



157(M+H) 



tion 3 was dissolved in the mixture of 456 ml of dioxane and 
263 ml of distilled water and the resulting solution was 
PREPARATION 2 10 adjusted with IN aqueous sodium hydroxide solution to pH 

Synthesis of 4-cyano-l-(N-t-butoxycartx)nyl>pyirolidin-3- 9. Then. 30.9 g (1.5 mole eq.) of di-t- 
one butoxycarbonyldicarbonate was added thereto, and the reac- 

tion mixture was stiired for 30 minutes at room ten:^>erature 
^^5;;^.^^ and concentrated under reduced pressure. The residue was 

I N— Boc 15 diluted with methylene chloride. After adding water to the 

^✓l^y reaction solution, the organic layer was separated and the 

aqueous layer was acidified to pH 4 and then extracted with 
methylene chloride. The extract was combined with the 
In the above fonnula and the following. Boc represents organic layer as separated above and the combined solution 
t-buioxycarbonyl. 29 g (0.186 mole) of the compound 20 was dried over anhydrous magnesium sulfate and conccn- 
prq>ared in Preparation 1 was dissolved in 200 ml of trated. The residue was purified wiA column chromatogra- 
chloroform and the resulting solution was introduced into a phy to obtain 17 g (Yield: 57%) of the title compound. 
1 L flask. Then. 45 g (1.1 mole eq.) of di-t- *H NMR (CDOj. ppm): 6 4.95(1H. m), 4.1(1H, m). 

butoxycarbonyldicarbonate was added thereto and the rcac- 3.5(2H. m). 33-3.0(4H. m), 2.1(1H, m), 1.45(18H, s); MS 
tion mixture was stirred for 17 hours at room temperature. 25 (FAB. m/e): 317(M+H> 
The reaction solution was concentrated and the residue was Method B: 

diluted with 250 ml of absolute ethanol. The resulting 10 g (0.047 mole) of the compound prepared in Prepara- 

solution was added to sodium ethoxide (NaOEt) solution tion 2 was inttoduced into a 1 L flask and then dissolved by 
prqjarcdby adding 6 g of metal sodium (Na) turnings to 220 adding 500 ml of dry tetrahydrofuran. This solution was 
ml of absolute ethanol. undo* refluxing and heating. The 30 cooled to -3° C. under ice-sodium chloride bath and then 3.8 
reaction was continuously conducted for further one hour g (0.094 niole) of lithium aluminumhydride(LAH) was 
under refluxing with heating. The reaction solution was added portionwise thereto over 20 minutes. After the addi- 
concentrated under reduced pressure and the residue was tion is convicted, the reaction mixture was stirred fcr one 
diluted with water and then washed with methylene chlo- hour under ice-water hath. When the reaction is completed, 
ride. The aqueous layer was adjusted with IN HQ to pH 4 35 4 ml of water, 4 ml of 15% aqueous sodium hydroxide 
and extracted with ethyl acetate. The extract was dried over solution and 12 ml of water were carefully and successively 
anhydrous naagnesium sulfate and then filtered. The filtrate added to the reaction mixture. The whole mixture was 
was concentrated to obtain a stoichiometric amount of the vigorously stirred for 3 hours at room temperature and 10 g 
title conqx>und in a crude state. of anhydrous magnesium sulfate was added thereto. This 

NMR (CDQa, ppm):5 6 4.5-3.5(5H, m). 1.5(9H, s); 40 mixture was stirred and then filtered, and the filtrate was 
MS (FAB. m/e): 211(M+H) concentrated to stoichiometricaUy obtain the product The 

PREPARATION 3 resulting product was diluted with 200 ml ctf diozane-water 

Synthcsis of 4-aminomethyl-l-(N-t-butoxycarbonyl) ^^'^ volume) and 12.3 g (0.056 mole) of di-t- 
pyiTolidin-3-ol hydrochloride butoxycarbonyldicarbonate was added thereto at room tern- 

45 perature. The reaction solution was stirred for one hour at 
HO^ room temperature to coii^)lete-the reaction and then con- 

centrated. The residue was diluted again with ethyl acetate, 
washed with saturated aqueous sodium chloride solution, 
dried over anhydrous magnesium sulfate and filtered. The 
50 filtrate was concentrated and the residue was then purified 
3 g (14 mnwle) of the conmoundwepared in Preparation column chromatography using hexane-ethyl acetate 

2 was dissolved in the mixture of 357 ml of absolute^ianol ^^'^ volume) cluant to obtain 8.2 g (Vield: 55%) of the 
and 7 ml of chlorofoirm and the resulting solution was w 
introduced into a flask. Then, a catalytic amount of platinum 

oxide(Pt02) was added thereto. After air was removed from " ^ 210 g (1 mole) of the compound prepared in Preparation 
the reaction flask under reduced pressure, the reaction mix- ? dissolved in 4 L of methanol and this solution was 
turc was stirred for 17 hours at rw>m tenq^crature with introduced into a 6 L reaction vessel equipped with a 
blowing up the hydrogen gas from a baUoon filled with "»erm«>meter. The internal temperature of the reaction vessel 
hydrogen gas. The reaction solution was filtered and the ^ ^^"^ ^' ""^^^ ^ ice-acetone bath. 76 g (2 

filtrate was concentrated to obtain a stoichiometric amount ^ ^?^^^ sodium borcAydride (NaBH^) was added pofftion- 
of the title conq>ound. thereto over 1.5 hours ^*^e maintaining the internal 

NMR (CDQa, ppm): 6 8.0(2H, bs), 3.5-2.0(7H m) tcmperatoare of the vessel at 10« to 13° C. After the addition 
3.3(2H, s), 138(9H, s); MS (FAB, m/e): 217(M+H) ' ' con^leted. the reaction mixture was stiired for further 30 

minutes at the same temperature so that all the ketone can t>e 
PREPARATION 4 65 reduced to alcohol. Then, 243 g (1 mole) of cobalt chloride 

Synthesis of 4-(N-t-butoxycarbonyl)aminoniethyl-l-(N-t- hydrate was added thereto over 10 minutes. When the 
butoxycarbonyl)pyrTOlidin-3-ol reaction is convicted, the resulting solid WMnpIcx was 




N— Boc 

HCLHiN 
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20 



dissolved in 4 L of ammonia water and this s<rfution was 
diluted with 8 L of water and then extracted with ethyl 
acetate. The organic layer was washed with saturated saline, 
dried over anhydrous magnesium sulfate and filtered. The 
hitrate was concentrated and mixed with the mixture of 1.5 
L of dioxane and 0.5 L of distilled water. 212 g of di-i- 
butoaycarbonyldicaibonate was added thereto and the whole 
mixture was stirred fos 2 hours at room temperature. After 
the react ion is convicted, the reaction mixture was con- 
centrated under reduced pressure, diluted again with 
didiloromethane, washed with water, dried over anhydrous 
magnesium sulfate and then filtered. The filtrate was con- 
centrated and then purified with silica gel column chroma- 
togr^hy (eluant: hexanecthyl acetate 2:1 by volume) to 
obtain 202 g (Yield: 64%) of the title compound. 
Method D: 

10 g (0.(H7 mole) of the conqwund prepared in Prepara- 
tion 2 was introduced into a 1 L flask and dissolved by 
adding 500 ml of methanoL This solution was cooled down 
undCT ice bath and 3.6 g (0.094 mole) of sodium borohydride 
was added portionwise thereto over 20 minutes. The reaction 
mixture was stirred for further 30 minutes to comi^ete the 
reaction, and then concentrated under reduced pressure, 
diluted with ethyl acetate, washed with water, dried over 
anhydrous magnesium sulfate and then filtered. The filtrate 
was coiK:entrated to obtain the compound in which the 
desired ketone group is reduced to an alcohoL 10.1 g (0.047 
mcde) of the resulting alcohol conqKMind was dissolved in 
200 ml of dry tetrahydrctfiiran and this solution was cooled 
down to -5° C. under ice-salt bath. 2.6 g (0.066 moJe) of 
lithium aluminurahydride was added thereto over 20 min- 
utes. The reaction mixture was stiired for further 30 minutes 
at the same temperature to complete the reaction, and then 
2.6 ml of water, 2.6 ml of 15% sodium hydroxide and 7,8 ml 
of water were added in order thereto. This mixture was 
stirred for one hour at room teii4>erature. After adding 6 g erf 
anhydrous magnesium sulfate, the mixture was stirred for 
further 30 minutes and filtered. The filtrate was concentrated 
to obtain the product The resulting product was diluted with 
200 of dioxane-water (2:1 by volume) and 12.3 g (0.056 
mole) of di-t-butoxycart>onyldicarbonate was added portion- 
wise thereto. The mixture was stirred for 30 minutes to 
complete the reaction, and then concentrated, diluted with 
ethyl acetate, washed with saturated saline, dried over 
anhydrous magnesium sulfate and then filtered. The filtrate 
was concentrated and the residue was purified with colunm 
chromatograjrfiy to obtain 123 g (Yield: 83%) of the title 
compound. 

PREPARAnON5 
Synthesis of 4-(N-t-butoxycartK>nyl)aminomethyl-l-(N-t- 
butox ycarbony l)pyrTolidin-3 -on e 



BocHN 



14 g (0.044 mole) of the con^und prepared in Prepara- 
tion 4 was dissolved in 64 ml of dimethylsulfoxide and 18.5 
ml (3 mole eq.) of triethylamine was added thereto. This 
mixture was cooled down under ice bath. When the wall of 
reaction flask begins to freeze, 12.7 g (1.8 mole cq.) of 
pyridine-sulfur trioxide(Py-SOa) oxidant was added pOTtion- 
wise thereto. After the addition is completed, the ice bath 
was removed and the reaction solution was stirred for 3 
hours at room tenqxrature, diluted with water and then 
extracted with ethyl acetate. The extract was dried over 



anhydrous magnesium sulfate and concentrated to stoichio- 
mecrically obtain the title con^xxind in a crude state. 

NMR (CDQj.ppm): 54.95(1H. bs).4.15-2.7(6H. m). 
2.8 (IH. br). 1.45(9H. s), 1.40(9H, s); MS (FAB. m/e): 315 
5 (M+H) 

PREPARAnON6 
Synthesis of l-(N-t-butoxycarbonyl)-4-(N-t- 
butoxycarbony l)amino-methyl-pyiiolidin-3 -one oxine 



10 



15 



BocHN 



— Boc 



300 mg of the compound prepared in Preparation 5 was 
dissolved in the mixture of 6 ml of 95% ethanol and 3 ml of 
tetrahydrofuran(THF) and this solution was introduced into 
a 30 ml reaction vessel. 232 mg (3.5 mole eq.) of 

20 hydroxy amine hydrochloride (NH2OHHCI) was added 
thereto and then 281 mg (3.5 mole eq.) of sodium hydrogen 
carbonate dissolved in 1.5 ml of dislillod water was added. 
The reaction mixture was stirred for 40 minutes at 40° C. 
under oil bath to complete the reaction, cooled down and 

25 then concentrated under reduced pressure. The residue was 
diluted with ethylene chloride, washed with saturated aque- 
ous sodium chloride solution, dried over anhydrous magne- 
sium sulfate and then filtered. The filtrate was concentrated 
and the residue was subjected to silica gel colimon chrc»na- 

30 tography eluting with hcxanc-ethyl acetate (1:1 by volume) 
to obtain 230 mg (Yield: 73%) of the title compound. 

'H NMR (CDOj, ppm): 6 9.70(1H. bs), 5.05(1, bs), 
4.2(2H. hr), 3.83(1H. m), 3.5-3 .2(3Hjn). 3.0(1H. m), 1.42 
(18H, s); MS (FAB, m/c): 330(Mh-H) 

35 

PREPARAnON7 
Synthesis of l-(N-t-butoxycarbonyl)-4-(N-t- 
butox ycarbony l)amino-methy 1-pyrrolidi n-3-onc- 
bcnzyloxime 

40 

I N— Boc 

BocHN^^^^^.^v^ 

45 

659 mg of the compound prepared in Prq>aration 6. 193 
mg of tetra-n-butylammonium bromide and 855 mg of 
benzyl tn-omide were added to 15 ml of dichloromethane and 
then 5 ml erf 15% aqueous sodium hydroxide solution was 

^ added thereto. The reaction mixture was stirred for 30 
minutes at room temperature. The organic layer was 
separated, dried over anhydrous magnesium sulfate and 
filtered. The filtrate was distilled under reduced pressure and 
the residue was purified with glass colunm chromatography 

55 to obtain 776 mg (Yield: 92%) <rf the title compound. 

NMR iCDCiy, ppm): 5 7J3(5H. m), 5.13(2H, s), 
4.92(1H, m), 4.13(2H, m), 3.76(1H, m), 3.41(1H, m), 3^5 
(2H m), 3.02(1H, m), 1.50(9H, s). 1.49(9H, s); MS (FAB, 
m/e): 420(M+H) 

60 

PREPARAnONS 8 TO 17 

The amine compounds listed In the foUowing Table 1 
were prepared according to the same procedure as Frepara- 
65 tion 7 except that the corre^nding benzylbromide deriva- 
tives having R^ structure as presented in ^e following Table 
1 are used instead of benzylbromide. 
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1 N— Boc 



NMR (DMSO-dg, ppm): 6 10.0(1H, m), 835(2H. in). 
7-40(5H. m). 5.18(2H. s). 4.00(2H. m), 3.69(1H, m). 3.40 
(2H. m), 3.12(2H. s); MS (FAB, m/c): 220(M+H) 



TABLE 1 



Prep. Rj 



Preparatioiis 8 to J7 



NMR (CDC\,\ 5 (ppm) 



FAB 

MS CM + 



H) 



8 4-iutiobcnzyl 

9 4~ixhetlioxybenzyl 

10 4-aiKjrobenzyl 

11 4.t.buiylbeiizyt 

12 2-c7aDobenzyl 

13 S-pyridytaaethyl 




8.2(2H, m), 7 .4(2H. m), 5,2(2H, 5>, 4^ IH. 465 
s), 4^(2H, ml 3.8(1H, m), 33-3^3H, m). 
3.0(1H, m), 1^(1 8Ii s) 

73(2H, mX 6^2H, mX 5.0C2H, s). 45(1H, 450 
sX 4.1(2H, m>, 3^(3H, s), 3.75(ia m), 
33-3i)<4H, m), 1.4S<18H, s) 

73(2H, mX TXXPU m), 5i)(2H, sX 4-8(m, 438 
brX 4.2(2H, mX 3^ia mX 3.4(3H. mX 
3.0(lli mX K4«(18H, s) 

7.4-7 3<4H, mX 5.1(2H, sX 5.0C1H, s), 476 
4.1 (2H, mX 3.8(1H, m), 3.6-3.0(4H, mX 
1.43(18H, sX 13(9H, s) 

7.8-7 3(4H, mX 33(2H. sX 5.0C1H, b$X 445 
4.2(2H, sX 3.9(1H, mX 3.6-3.2(3H, mX 
3jO(1H, sX 1.5(18H, s) 

8.6(2H, mX 7.7aH, mX 7.3(1H, mX 5.1(2H, 421 
sX 4^1H, sX 4.1(2H, mX 3.8(1H, mX 
3.6-3.2(3H, mX 3.0(1H. mX l^lSH s) 

7.4{2H, m), 6J(1H, mX 4^2H, s\ 410 
4.9(ia sX 4.1(2H, mX 3.8(2H, mX 
3.2(3H, mX 1-3(18H, s) 

7.7C2H, mX 7.2C1H, mX 5^1H, sX 495 
5.0(lii 5), 4.2(2H mX 3.8(1H, mX 
3.6-3. l(4Ii mX 1^(18H, s) 



6.9(3H, mX 6.0(2H, mX 5iX3H, m), 
4.1(2H, mX 3.8(1H, mX 3.6-3.2(3H, m), 
3jO(IH, mX I^CISH, s) 



7 J-7X)(3H, mX 6^< IH, s), 5. 1( IH, s), 496 
4.2(2H, mX 3.8(1H, m% 3.5-3.0(4H, mX 
1.6-1 .4<27H, s) 



COOH 



PREPARAnON 18 

Synthesis of 4-aminomcthyl-pyiToUdin-3-ODe-benzyloximc ^ 
dihydfo-chloride 



60 



NH.2HC1 



20 ml of methanol was cooled down to 5** C. and then 10 
ml of acetyl chloride was slowly added thereto. This mixture 
was stirred for 30 minutes and 990 mg of the compound 
prepared in Preparation 7, which is dissolved in 10 ml of 
methanol, was added thereto. The reaction mixture was 
stiired for 50 minutes at room temperature and concentrated 
under reduced pressure. The residue was washed with ethyl 65 
acetate and dried to obtain 648 mg (Yield: 94%) of the title 
compound as a yellow solid. 



PREPARAnONS 19 TO 23 



The compounds listed in the following Table 2 were 
prq)ared from the amine compounds prepared in Prepara- 
tions 8 to 17 according to the same procedure as Preparation 
18. 

RiON^ 



1 N1L2HCI 
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24 



Prep. R, 



TABLE 2 



Preparations 19 lo 28 



NMR (CDCl,), 5 <Fpm) 



FAB 
MS (M + H) 



19 4-iiiirobexizyl 

20 4-iD£tliDxybea2yl 

21 4-fltxirobeiizyl 

22 4-t-butytbexizyl 

23 2-cyai)Dbenryl 

24 3-pyTidylmetliy] 




10.3-10.1(2H, s>, 8.3(3H, s), 8.2(21C d), 265 
7.7(2H, d), 3 J(2a B), 4.1(2H, mX 3.7(IIi 
m), 3.4<2H, m), 3a(2H, m) 

10.2-10.0(2H, s% 8.4<3H, s), 7.3(2H, d), 250 

6.9(2H, dX 5J0C2H, 6% 3j9(2H m), 3.73(3H, 

sV 3 mX 3.4<2H, m), 3.1(2H, m) 

ia2(2H» 6), 8-4(3H, sX 7 J(21i m>, 7.2(2H, 238 

m), 5.1(2H, sX 3S(2H. mX 3.7(1H, mX 

3.4<2H, mX 3-l(21i m) 

10.2r2H, sX 8.4<3H, sX 7.4-7.3(4H, mX 276 
5.1(2H, s), 3^2H, mX 3.7(1H, mX 3J 
(2H, mX 3.1(2H, mX 1.3(9H, s) 

10.2-10.0(2H, »X 8.2(3H, sX 7^7 J(4H, 245 
m, 5.3(2H, sX 4.0(2H, mX 3.7(IH, mX 
3.2(2H, mX 3.1(2H, m) 

10.3(m. sX 10.1(ili bX 8^1H, sX 8.8 221 
(IH, m), 8.5(1H, dX 8.4{3H, mX 8.0(1H, mX 
5.4<2H, bX 4.0C2H, mX 3.7(IH, mX 3.4 
(2H, mX 3.1(2H, m) 

sX 8.4<3H, bX 7.6(1H, sX 210 
6.4{ia sX 5J0(2H, SX 4XK2H, mX 
3.8(1H, mX 3.4<2H, mX 3.1(2H, m) 

10.3(2H,sX83(3H,sX8.1(lH,mX7S 295 
(IH, mX 7.4(1H, mX 5J(2H, sX 4.U2H, mX 
3.9(1H, mX 3.14<2H, m), 3.1(2H. m) 



10.2(2H, sX 8.3(3H. sX 7,0(311, mX 6.3 264 
(2H, bX 5.3{2H, mX 4.1(2H, mX 3.9(1H, mX 
3-4-3.2(2H, m), 3.1 (2H, m) 



10.3-10.2(2H, sX 8.4(3H, sX 8.0-7 .3C3H. 296 
mX 7j0f la s), 4^2H, mX 33<1H, mX 
3.5-3.2(3H, mX 3J)(1H, m) 



COOH 



PREPARAnON 29 
Synthesis of l-(N-t-butoxy carbonyl)-4-(N-t- 
butoxycarbotiyl)amino-inethyl-pyrTolidin-3-one 43 
t-butyloxime 



1 N— Boc 



*H NMR (CDQa, ppm): 6 5.10(1H, bs), 4.05(2H, s), 
3.71(1H. dd), 3.43(1H, tar). 3.2(2H, m). 3.0(1H, m). 1.42 
(13H. s), 130(9H, s); MS (FAB, m/e): 386(M+H) 

PREPARAHON 30 
Synthesis of l-(N-t-butoxycarbonyl)-4-(N-t- 
butoxycarbooyl)araiDO-mcthyl-pyrrolidin-3-oae 
3-butynyloxime 



50 



55 



300 mg of the conq>ouDd prq>ared in Preparation S was 
dissolved in the mixture of 6 ml of 95% ethanol and 3 ml of 
tetrahydrofuTan(THF) and this solution was introduced into 
a 30 ml reaction vcssd. 487 mg (3^ mole cq.) of o-t- 
butylhydroxyamine hydrochloride was added thereto and 
then 281 mg (3.5 mole eq.) of sodium hydrogen carbonate 
dissolved in 1.5 ml of distilled water was added. The 
reaction mixture was stirred for 40 minutes at 40° C. under 
oil bath to con^>lcte the reaction, and then cooled dowiu 
concentrated under reduced pressure, diluted with methyl- 
ene chloiide, washed with saturated aqueous sodium chlo- 
ride solution, dried over anhydrous magnesium sulfate and 
then filtered. The filtrate was concentrated and the residue 
was subjected to silica gel column duomatogr^ihy eluting 65 
with bexane-^thyl acetate (1:1 by volume to obtain 285 mg 
(Yield: 80%) of tiie title compound. 



60 




—Boc 



A. Synthesis of 3-butynyl hydroxylamine 

0.35 g (5 mmole) of 3-butynol, 0.86 g (5.25 mmolc) of 
N-hydroxyphthalimide and 1.44 g (5.5 mmole) of triph- 
enylphosphine were dissolved in 15 ml of dry 
tetrahydrofuran. and Chen 1.05 g (6 mmcrie) of diethylazodi- 
carboxylate was added ther^o over 30 minutes. The mixture 
was stirred for 10 minutes at room teii^>erature and then 
distilled under reduced pressure to remove the solvent. To 
the residue was added 50 ml of etfa^ acctate-hexane (1:1 
v/v). The precipitated solid material was filtered off and the 
filtrate was concentrated. The residue was purified with 
column chromatogr^y (bcxane-ethyl acetate 9:1 vA^). The 



5,776J 

25 

resulting white solid [0.54 Vield 50%, 'H NMR (CDQa, 
ppm): 5 7.35(2H, m). 7.75(2H. m). 4.2(2H. t). 2.8(2H, dd). 
2.5(2H. dd). 2.1(1H, s), FAB MS(POS): [M+Hr=216J was 
dissolved io 12 ml of methyleoe chloride, and 0.25 g (5 
mmole) of hydrazioe hydrate diluted with 4 ml of methanol s 
was added dropwise thereto. The solid precipitate was 
filtered off and the filtrate was concentrated at low tempera- 
ture under reduced pressure to obtain 0.2 g (Yield: 93%) of 
the title compound. 

NMR (CDOj, ppm): 6 9.5(2H. br). 4 J(2H. t). 2.8(2H. lO 
m). 2.4(2H. m). 2.05(1H. s); MS (FAB. m/e): 86(M+H)" 
B. Synthesis of the Title Compound 

0.45 g ( 1.43 mmole) of the compound prepared in Prepa- 
ration 5 and 0.2 g (235 ramole) of 3-but5Tiyl hydroxyamine 
were dissolved in 5 ml of methanol and the reaction was 15 
conducted for 12 hours at 60° C. The reaction solution was 
concentrated under reduced pressure and the residue was 
subjected to column diromatography (ethyl acetate-hexane 
1:4 vA^) to obtain 0.59 g (stoichiometric amount) of the title 
con^xKind. 20 

NMR (CDQj. ppm): 5 5.0(1H, m). 4.15(2H. t). 
4.0(2H. s), 3.75(1H, m), 3.6-3.2(3H. m), 3.0(1H. m). 2.5 
(2H, m), 2.0(1H, s), 1.45(18H. s); FAB MS (POS): 332(M+ 
H)" 

25 

PREPARAnONS 31 TO 36 

The amine compounds listed in the following Table 3 
were prepared according to the procedure as Preparation 30 
excq)t that the coiresponding aloc^ol derivatives having R^ ^ 
stnicnn'e as rq>resented in the f crowing Table 3 are used 
instead of 3-butynol. 




35 
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FREPARAnON 37 
Synthesis of 1 -(N-t-butoxycarbonyl)-4-(N-t- 
butoxycaibonyl)amino-methyl-pyrrolidin-3-one propargyl 
oxime 




659 mg of the compound prepared in Preparation 6. 193 
rag of tetra-n-butylammonium bromide and 855 mg of 
propargyl bromide were added to 15 ml of dichloromethane. 
and 5 ml of 15% aqueous sodium hydroxide solution was 
added thereto. This mixture was stiircd for 30 minutes at 
room teii^>erature. The organic layer was separated, dried 
over anhydrous magnesium sulfate and then filtered. The 
filtrate was distilled under reduced pressure and the residue 
was purified with glass column diromatography to obtain 
776 mg (Yield: 92%) of the title compound. 

NMR (CDQj. ppm): 5 6 4.92(1H. m), 4.13(2H. m). 
3.76(1H. m). 3.41(1H. m). 3.25(2H. m), 3.02(1H, m). 1.50 
(9H, s), 1.49(9H. s); MS (FAB. m/e): 368(M+H) 

PREPARAnONS 38 AND 39 

The amine compounds listed in the foUowing Table 4 
were prepared according to the same procedure as Prepara- 
tion 37 except that the coiresponding alkyl derivatives 
having R^ structure as represented in the following Table 4 
are used instead of propargyl. 

I N— Boc 



TABLE 3 






PreparetioQs 31 to 36 










FAB 


Prep. R7 


»H NMR (COa,), 6 (ppm) 


MS (M+ H) 


31 


isopropyl 


5.0(IH, brX 4.1(2H, s\ ASKIH, m\ 3.4 


372 






(IH. m% 3.55-3.23(3H. m), 3.0C1H, m). 








1.55(18H,sX ISX^tUd) 




32 


cyclobmyl 


4.7(1H, mX 4,2(2H, s), 3.8(iH, nx\ 3.4(1H, 


384 






mX 3.3(2H, mX 3.0(1H. m), 23(2H. mX 2.1 








(2a mX 1.8(1H, mX 1.6(1H, m\ 1.5(18H. «) 




33 


cyckspcnlyl 


4.7(1H. mX 4.1(2H, mX 3.7(IH, m% 


398 






3.4(1H, mX 3.3(2H, mX 3jO(1H, mX 








l.S(41i mX 1.7(4H. mX 1.6(lS}i s) 




34 




SJO^J^dK mX 4.3-3.7(01, mX 33(2H, m). 


400 




■0 


3.0(1H, mX 2.1(2H, mX 1.5(1 8a s). 








13{2a m) 




35 


cyclopropyl- 


5.1(1H, brX 4.1(2a mX 3-9(2a mX 3.8(UI, 


384 




metfayl 


mX 3J(ia mX 3J(2a 3jO(ia mX 1 J 








(laa »x i.i(ia mx o.6(2a sx 03(2a s) 




36 


isobutyl 


5.05(ia brX 4.15(2a sX 4.1(2a dX 


386 






3.6(2a mX 33(ia mX 3.0C2K mX 








2J(ia mX ].5(18a sX lJ05(6a ^ 





5,776,944 



27 



TABLE 4 




PreparatioDS 38 and 39 








FAB 


Prep. 


*H NMR (CDCI3), 5 (ppm) 


MS (M +H) 


38 metboxymethyl 


5.15-4.9(3H), 4.15(2H, m), 3.75 


374 




(IH, m), 33-3.2(5H). 3.0(ia m). 






1 J(l8a 5) 




39 2-chloroetfayl 


4^1H, m\ 430(2H, t), 4.XC2a 


392 




sX 3.7(3H, mX 3.6(1H, m), 3^ 






3^3H, m% 1.43(18H, s) 





28 



ethylethcr and dried to obtain 390 mg (Yield: 91%) of the 
title compound as a white solid. 

*H NMR (DMSO-dfi. f^m): 5 10.0-9.6(2H. bsX2), 8.20 
(3H. br). 3.90(2H,dd). 3.61(1H. bs), 3.40(2H, bs). 3.12(2H, 
bs), 1.25(9H, s); MS (FAB. m/e): 186(M+H) 



10 



PREPARAnONS 41 TO 50 



PREPARAnON40 
Synthesis of 4-aininQmethyJ-pyiTolidin-3-one t-butyloximne 
dihydro-chloridc 

tBuON^ 



15 



I NH.2HCI 



The compounds of Preparations 41 to 50 as listed in the 
following Table 5 were prepared from the compounds pre- 
pared in Preparations 30 to 40 according to the same 
procedure as Preparation 40. 



20 



5 ml of meftanol was cooled down to 0° C. and 3 ml of 
acetyl chloride was slowly added thereto. This mixture was 
stirred for 10 minutes and 640 mg of the corc^und prepared ^ 
in Prq>aration 29. which is dissolved in 10 ml of methanol. 



RjON 




NH.2HCI 



TABLE 5 



pKp. R] 



PrepuTfttions 41 to 50 



*H NMR (CDCI3). 5 (ppoQ) 



FAB 

MS (M-t-H) 



41 CH2CH2C=CH 10.1-9.8(2H, brX 8.2(3H, br), 4 J(2H, t), 



42 isopropy] 

43 cyck>butyl 

44 cyclopcatyl 




46 cyclopfopyi- 
metfayl 

47 iaobinyl 



48 piopatgyl 

49 metfaoxynKtfayl 

50 2<lilatoeibyl 



4,0(2H, s\ 3.7(1H. m\ 3.6-3.2(3H, m), 
3.0(1H, m>, 2.8C1H, sX 2,6(2H, t) 

10.1- 9.8(2H, hrX 8.3(3Ii br), 4.4<1H, m\ 
3.9(2H, d\ 3.7(1H, m), 33(2H s), 
3.1(2H, m), I.2(<iH,<I) 

10.2- 9^(2H, hrX 8.2(3H, br), 4.8(1H. mX 
4.3(2H, s\ 3.7(1 li mX 3.6-3 .2(3H, m\ 
3.0(1H, m\ 1.8(2H, m), 1.7(2H, in), 
1.5(1H, m), 1.45ClH.in) 
10.2-9.8(2Ii br\ 8.2(3H, brX 4.7(1H, m), 
4.3(2H, s), 3.8(1H, mX 3J<1H, m\ 3.2(3^ 
mX l.8(4H, m\ 1.6(2H, m), l.S(2H, in) 

10. 1-9.8(2H, brX e.3(3H, sX 4.1-3.6 
(lOH, m\ 3.2(2H, sX 2.2-1.9(2H, m) 



10.1-9.8(2H, bfX 8.3(3H, bX 4.0-3.8 

(4H, mX 3.65(1H mX 3.4(2H, m), 3.1<2H, mX 

I.KIH, mX O^CTH. dX 0.2(21i d) 

\03^9i2K br), 8.4(3H, brX 3.9-3.8 

(4H, mX 3.65(IH, mX 3.3(2H, bX 3.1(211, mX 

1.9(1H, mX 0J5(6H, d) 

lOXHia mX 8 J(1H, mX 4.8(2a »X 

4.0(2H, mX 3.7(1H, mX 3.6(1H, 5) 

3.4(2H, mX 3.U2H, e) 

10^.6(2H, brX 8.2(3H, brX 5.1(2H, dd) 

4.1-3.8(2H, mX 3.7(1H, mX 3.3-3jO(4H, m) 

10-9.7(2H, brX 8.2(3H, brX 43(2H, tX 

4.0C2H, mX 3.8C2H, IX 3.7(1H, mX 

3.4(2H. mX 3.2(1H, mX 3.1(2a m) 



182 



172 



184 



196 



200 



IM 

186 

166 

174 
192 



was added thereto. The reaction niixturc was stirred for 20 ^ PREPARAnON 5 1 

minutes at room ten^>erature and concentrated under Synthesis of 4-(N-t-butoxycaibonylaminomethyl-l-(N-t- 

reduced pressure. The residue was filtered, washed with butoxycarbonyl)pyTroUdin-3-one O-methyloxime 



5,776.944 



BocHN 



29 



— Boc 



DocHN 



—Boc 



TABLE 6 





PreparatioDS 52 and 53 








FAB 


Prep. Rj 


*H NMR (CDCl,X 5 (ppm) 


MS (M + H) 


52 phenyl 


73(51i mX 4.97(1 H, hs), 3.8-2^ 


406 




(7H,in), 1.40(l8H,s) 






SXKIH, bs), 3^2^<7H, m\ 1.42 


358 




(18H, s), 1.41(18H, 1.38(3H, t) 





PREPARAnON 54 
Synthesis of 4-aminomethyl-pyrrolidi d-3- 
O-methyloxime ditrifluoroacetate 



I NH. 



2CF3COOH 



5 ml of trifluoroacedc acid was added to 250 mg of the 
compound prq>ared In FreparatioQ 5 1, and this mixture was 
stiired for 20 minutes at room temperature. The reaction 
mixture was concentrated under reduced pressure, dissolved 
in the smallest amount of acetonitrile and then solidified 
with ethylethcr to obtain 220 mg (Yield: 84%) of the title 
conqxMind in a puhAed state. 

*H NMR (CDjOD, ppm): 6 4.1(2H, s), 3.96(3H, s), 
3.83(1H, dd), 3.7-3.2(6H, m); MS (FAB, m/c): 144(M+H) 



30 

PREPARAnONS 55 TO 57 



260 mg (8.23 xlO~* mole) of the compound prepared in 
I^^aration 5 was dissolved in the mixture of 5 ml of 95% 
ethanol and 2.5 ml of tetrahydrofuran and this solution was 
introduced into a reaction vessel. Then. 256 mg (3.7 mole 
eq.) of methoxyamine hydrochloride was added thereto and 
257 mg (3.7 mole cq.) of sodium hydrogen carbonate 
(NaHC03) dissolved in 2.5 ml of distilled water was also 
added. The reaction mixture was stirred for 1 hours at 40** C. 
under oil bath. coDcentrated under reduced pressure, washed 
successively with aqueous ammonium chloride solution and 
aqueous sodium chloride solution, dried over anhydrous 
magnesium sulfate and then Altered. The filtrate was con- 
centrated to obtain 250 g (Yield: 88%) of the title con^xxind. 

*H NMR(CDa3. ppm): 6 4.98(1H, bs). 3.81(3H, s). 
3.75-2.80(7H, m). 1.40(1H, s); MS (FAB. m/e): 344(M+H) 

PREPARAnONS 52 AND 53 

The compounds listed in the following Table 6 were 
prepared according to the same procedure as Preparation 5 1 
excq>t that phenoxyamine hydrochloride or ethoxyamine 
hydrochloride arc used instead of methoxy amine hydrochlo- 
ride. 



The corresponding con^unds of Preparations 55 to 57 
were prepared from the compounds prepared in Preparations 
6. 52 and 53. respectively, according to the same procedure 
as Preparation 54. 



RzO] 



H2N 




NH.2CF3COOH 



TABLE 7 



15 



20 



25 





Preparations 55 to 57 








FAB 


Ptep. R2 


*H NMR (CDCIj), 6 (ppm) 


MS (M +H) 


55 — H 


4.1-3.2f7H, m) 


130 


56 -Pb 


7.2-7.4<5H, m>, 4.1-3.2(7H, m) 


206 


57 — CHjCH, 


4.2-3.1 (9H, ml 1.3(3a 0 


158 



EXAMPLE 1 

Synthesis of 7-(4-aminomethyl-3-benzyloxyimiDO- 
pyrrolidin- 1 -yl)- 1 -cyclopropyl-6-fluoro- 1 ,4-daiydro-4-oxo- 
1.8-naphthyridine-3-carboxylic acid 



30 



35 



40 




622 mg of 7-chloro-l-cyclopropyl-6-fluoro-1.4-dihydro- 
4-oxo-l,8-naphthyridine-3-carboxylic acid and 643 mg of 
the compound preptarcd in {Reparation 18 were suspended in 

^5 15 ml <^ acetonitrile. This suspension was cooled down 
under ice-water bath and then 1.0 ml of 1.8-diazabicyclo 
[5.4.0]undcc-7-cnc(DBU) was slowly added thereto. The 
reaction mixture was stiired for 1.5 hours at room tempera- 
ture and, after adding 15 ml of water, was then concentrated. 

50 The concentrated suspension was filtered. The filtered solid 
product was washed with water and ethanol to obtain 504 
mg (Yield: 57%) oi the title CQn^xwnd, 

NMR (DMSO-d^, ppm): 6 8.59(1H, s), 8.03(1H. d), 
7.40(5H. m). 5.14(2H. s), 4.75(2H, s). 4.18(1H. m), 3.94 

55 (IH, m). 3.83(1H, m), 3 J5(2H, m), 3.05(1H, m). 2.81(1H, 
m). 2.73(1H. m), 1.25-1.05(4H, m); MS (FAB, m/c): 466 
(M+H) 



60 



EXAMPLES 2 TO 11 

The same starting material as Example 1 was reacted with 
each of the compounds prepared in Pr^arations 19 to 28 
according to the same procedure as Example 1 to prepare the 
respective con^>ounds listed in the following Table 8. 



5,776,944 



31 



TABLE 8 





Examples 2 to 11 

O 


O 












if 










/ N N N 
























RON 












R 'H NMR, e (ptm) 


NMR 
SOW. 


FAB, 
MS 
(M+ 1) 


Reac. 
timg 

(nmi) 


YkU 

(*) 




0CH3 




8.73(1H, sX 8.Q5(1H, d). 7.30 CDCI3 
<2H, d\ 6.98(2H, d\ 5.10C2H, 
sX 4.61(2H,5),4^1H.m), 
a^lH, m\ 3^3H, 8), 3.70 
(IH. mX 3jOO(3H, mX 1.26(2H, 



8.75(1H, sX 8.Q5(1H, d), 7.45 CDCl, 

(2H,dX730(2H,dX5.13(2H, 

sX 4.62(2H. sX 4^1H, mX 

3^3(1H, mX 3.75(lH»mX 3.10 

(IH, mX 2S8(2H, mX 1 35(9tU 

6X X.25(2H, mX I.09(2H, m) 



496 



10 75 



522 



15 



76 




8.68(1H, sX 8.00(1H, d), 7.35 
(2Ii m), 7.10(2H, mX 5X«(2H, 
sX 4.59(2H, sX 4^1H, mX 
355(1H. mX 3^1(IH, mX 3.00 
(3a m), 1.23(2H. m% IXVK2H, 
m) 



CDCI3 



4S4 



IS 



80 




NO2 



8J9(lH.sX8.21C2H,d),8.06 DMSO 511 10 76 

(la sX 7.64(2H,dX5.29(2H, 

sX 4.68<2H, sX4^iamX 

3S5(ia mX 3.85<1H. mX 3.10 

(lamX 2.80(2H,inX 1-18(2^ 

mX1.10(2H,m) 



8J8(iasX8.05(lH,dX7.92- DMSO 491 20 82 

7.42(4Ii mX 5.28(2H, aX 

4.65(2H. sX 4.20(1H. mX 3.95 

(la mX 3.78(1H. mX 3.10(ia 

mX 2.«0(2a mX 1 ^2a mX 

lJD9(2H,m) 




8.74<iasX 8.10(iadX6.92 
(3a mX 6.10(2a «X 5.1D(2a 
8X4.75(2a8X430(iamX 
3.95(ia mX 3.85(1H, mX 3.13 
(lamX 3.10(2aiiiX I-28(2a 
inXlJ09(2am) 



CDCU 



510 



25 



79 



8.60(iadX 8.57(ia 6X 8.52 

(ladx 8in(iadx7.80(ia 

dX7.41(lH,<iX5.18(Za5X 
4.65(2a «X 4. 17(ia mX 3.9* 
(la mX 3.73(ia mX 330(2a 
mX 3.04(ia mX 2^Uia mX 
2.73(ia mX 1 3a-1.00(4a m) 



DMSO-de 



467 



90 



33 



5,776,944 



34 



TABLE 8-coDliiiued 





Exaiiq>ks 2 to 1 1 

O 


O 










r °" 








/ N N N 










A 










RON 








£xanip. 
No. 


K *H KMR. 5 <ppm) 


NMR 

sotv. 


FAB. 
MS 

(M+ 1> 


Reac. 

time Vield 
(min) t%) 




COOH 

OH 



OH 



8.82(ia6X8.0S(iad),7.51 DMSO 456 

(lH,d).7,45(ia m). 6.5(1H, 
sX 5,02(2H, mX 4.5(2H. m), 
4.20(1 H» m). 3.95(1H, m), 3.70 
(iani),3jOO(m,mX 2-80(lH, 
m), 2.70C1H, tn), 1 .00(4H. m) 

8.38(1H, sX 8.00(1 H, d), 7.10 DMSO 542 

(3H, m\ 6.72(1H, «), 4.80(2H, 
sX 4.20(1H, mX 3.95(1H, m). 
3.85(1H. mX 3,10(1H. m), 2.95 
(2H»mX1.07(4H,m) 



8.76(lli sX 8.20(ia m\ 8.02 DMSO 541 

(ladX 7.89(1H, mX 7.40(1H, 

m), 5.60(2H. sX 4.78(2H, mX 

4.45(lItmX 355(1H. m), 3.70 

(IH, mX 3.10C2H, mX 1.30(2H, 

mX1.15(2H. m) 



15 69 



20 65 



73 



EXAMPUE 12 

Synthesis of 7-(4-animomcthyl-3-bcnzyloxyimino- 
pyrrolidin- 1 -yl)- 1 -cyclcopropyl-6-fluoro- 1 ,4-dihydro-4- 
oxoquiDolinc-3-caitioxylic add 

O O 45 



BnON: 




OH 



50 



NHz 



530 mg of l-cycl<^opyl-6,7-difluoro-1.4-dihydro-4- 
oxoquiDoiine-3-caiboxylic acid and 584 mg of the com- 
pound prepared in Prc^xaratioD 8 were suspended in 15 ml of 
acetonitrile. This suspension was cooled down under ice- 



water bath and then 913 mg of l,8-diia2abicyclo[5.4.0] 
undec-7-cne(DBU) was slowly added thereto. The reaction 
mixture was stirred for 2 hours at 80* C. and, after adding 
15 ml of water, was then concentrated. The concentrated 
suspension was ftltcrod. The Altered solid product was 
washed with water and ethanol to obtain 631 mg (Yield: 
68%) of the title compound. 

*H NMR (DMSO-d^. ppm): 5 8.60(1H. s), 7.Q2(1H, d), 
7.38(5H, m). 5.10(2a s). 4.87(2H. s). 4.10(1H. m), 3.94 
(IH, m). 3.86(1H. m), 337(2H, m). 3.02(1H. m), 2.38(1H. 
m). 2.73(1H, m). 1.25-1.05(4H. m) MS (FAB. m/e): 465 
(M+H) 

EXAMPLES 13 TO 22 

The same starting material as Example 12 was reacted 
with each of the compounds prepared in Preparations 19 to 
28 according to the same procedin-e as Exan^le 12 to 
prepare the respective compounds listed in the following 
Table 9. 



5,776,944 



35 



TABLE 9 
Examples 13 to 22 




OH 



NH3 



*H NMR, 6 (ppm) 



NMR 

aolv. 



FAB, Reac. 
MS tixzK Vield 
(M+1) (hr) (%) 



14 



13 




OCHa 





8.6(1H« s>, 7^(1H» d), 7^3H, DMSO^ 495 

d), 6S(2H,dX5.1{2H,s),4-4 

(2Ii sX 3.9(1H. m), 3^(1H, m). 

3.70H, 5), 3,65(1H, m), 3i) 

(la m% 2^2.7(2H, m), 13- 

1.1(4H, m) 



60 



DMSO-dft 521 



8.6(1H, s), 7^C1H, d), 7.4<2Ii 
d), 73C3H, m), 5.1C2It s), 4.4 
{2H. 3.5>(1H, m>. 3.8CIH, m), 
3.7(1H» m). 3.0(1H, m), 25-2,7 
<2H, m>, 1 .4<9H, s), 1 3-1 .1 
(4Iim) 



8.6(1H, s), 7.8C1H, dX 7.4<2H, DMSOkIj 483 
m). 7.2(3H, m), 5.1{2H, s). 4.4 
(2H, sX 3.9( IH, m), 3.8(lli m>, 
3.7(1H. m), 3.0(1H, m). 2.9-2.7 
(2H, mX lJ-l.l(4H,m) 



65 



67 



16 



17 



18 



19 




NOi 



\ CN 



8.6(1H, s), 8,2(2H, d), 7A(1H, DMSO-cVi 510 

d),7.6(2ad).7^(lH,d>,53 

(2H,s),4.4<2H, 5), 3.9ClH,m), 

3.8(1H4dX 3.7(1H, mX 3-0(1^ 

mX 2^2.7(2H, mX 1-3-1.1 

(4H,m) 



8.6(1H, bX 7^7.4(5H, mX 7.2 DMSO-d^ 
(iad,X53(2H. sX 4.4(2H, sX 
3.9(1H. mX 3.8(1H, mX 3.7(1H, 
mX mX i9-2.7{2H, mX 

13-1. 1(4H, m) 



8.6(1H, sX 7^(1H, dX 7^1H, DMSO-4* 509 

d), 6 WH, mX 6.1(2H, sX 5.1 

(2H, SX 4.4<2IC sX 3J9(1K idX 

3.8(1H, mX 3.7(1H, mX 3.0(1H, 

mX 2^2.7(2H, mX I^IA 

(4H.m) 



8.6(3H» m), 7.8(2H, mX 7.4(1H, DMSO-dj 466 
qX7.2(lHdX3^2H, 8X4.4 
(la mX 3.9(ia mX 3.8(lli mX 
3.7(ia mX 3jO(1H, mX 2^2.7 
(2H,mX13-l.l(4am) 



58 



55 



71 



53 



37 



5,776,944 



38 



TABLE 9-coiitinued 



Examples 13 to 22 




OH 



NH2 



Ex amp. 

No. 



*H NMR. 6 (ppm) 



NMR 
solv. 



FAB, Reac. 
MS time 
(M + 1) (hr) 



Vield 

m 



20 



21 




COOH 




8-6(lH, s), 7.8(1H, d), 7 J(2H, DMSO^ 455 

m), 7,2(ia d). 6-5(lH ^n), 5.0 

(2H, m), 4.4(111 m), 3Si IH» m), 

3.8{ia m)» 3.7(1H, m). 3i)(lPl, 

m), 2^2.7(2H, m), 13-1.1 

(4H,m) 

8.6(lH,s),7.8(lH»d),7.2(lH, DMSO^ 541 
d), 7.1 {3H, m), 6.7(1H, s), 4.4 
(la m). 3:9(1H, m), 3.8(1H, mX 
3.7(1H, m), 3X)(iH, m), 2.9-2,7 
(2H,ni). 13-1.1(4H, m) 



8.6(1H, s>, 8.2(1H, m), 7.9-7.8 DMSO-d^ 540 
(2H, m), 7.4(1H, m\ 7.2<1H, d), 
5.6<2H, s), 4.4<1H, m), 3.9( IH, 
m), 3.8(llt m). 3.0(Ui xn), 2J9~ 
2.7(2H, m), 13-I.1C4H, m) 



60 



50 



70 



EXAMPLE 23 

Synthesis of 7-(4-aimnoraethyl-3-bcnzyloxyiinino- 
pyiTolidiD- 1 -yl> 1 -cyclopropyl -6.$-diflu oro- 1 4-dAydrc>-4- 
oxcKquiiioUne-3-carboxylic acid 



BdON 




water bath and then 913 mg of l,a-dia2abicyclo[ 5.4.0] 
undcc-7-CDe(DBU) was slowly added thereto. The reaction 
mixture was stirred for 2 hours at 80** C. and, after adding 
10 ml of water, was then concentrated. The concentrated 

45 suspension was filtered. The filtered solid product was 
washed with water and ethanol to obtain 704 mg (Yield: 
73%) of the title compound. 

NMR (DMSO-dg, ppm): 6 S.64(1H, s), 7.99(1H, d), 
7.41(5H, m). 5.10(2H., s). 4.73(2H, s). 4.18(1H. m), 3.92 

50 (IH, m), 3.86(1H, m), 3.37(2H, m), 3.02(1H, m), 2.83(1H. 
m), 2.73(1H, m). 1.25-1.05(4H. m); MS (FAB. m/c): 483 
(M+H) 



55 



566 mg of l-cyclopropyl-6,7.8-trifluoro-L4-dihydro-4- 
oxo-quinolLne-3-carboxylic add and 584 mg of the com* 
pound prepared in Preparation 8 were suspended in 15 ml of 
acetonitrile. This suspension was cooled down under ice- 



EXAMPLES 24 TO 33 

The same starting material as Exanq>le 23 was reacted 
with each of the compounds prepared in Preparations 19 to 
28 according to &e same procedure as Exair^le 23 to 
prepare the respective compounds listed in the following 
Table 10. 



5,776,944 



39 



TABLE 10 
Examiiies 24 to 33 



RON 




NHi 



"pTirmp . 



*H NMR, 6 (ppm) 



FAB, RfiK. 
NMR MS time Yield 

sohf. (M + 1) (hr) <%) 



24 




OCHj 



8.6(1H, 7.7(1H, d), 7.2(2H. DMSO-Oa 513 

d), 6.9C2H, d% 5.1(2H, s). 43 
(2K s), 4. KIH, m>, 3iHlH, m), 
3.8(IH, m), 3.7(3H, s\ 2^tH, 
m>, 2^-2.7(2H, m), 1.15(4H, m) 



75 



25 



26 





8.6(1H, B),7.7(1H, d), 7J<2H, DMSCMb 539 
m), 7.1(2H, mX 5,U2H, s), 43 
(2H. sX 4.1(1H. m), 3^ia m), 
3.8<1H, m), 2^1H, m), 2.8-2.7 
(2H, m), 1.4<9Ii s)» 1.15(4H, m) 



8.6(1H» sX 7.7(1H, d>, 7.3C2H, DMSO-d^ 301 
m). 7.1(2H, 5.1(2H, s\ 43 
(2H. »X 4.1(lH.iii), 39(XK m\ 
3^(IH, m), 2.9(1H, mX 2.8-2.7 
(2H,njXl -15(411,01) 



70 



80 



27 



28 




\ CN 



8 6(lH,sX8.2(21t<I),7.7(iH, DMSOnds 528 

dX7.6(2H,dX53<21i.X43 

(2H, sX 4.1(1H, m,X 3 <>(1H, mX 

3.8(1H, mX 2.9(1H, mX 2A-2-7 

(2H.niX 1.1S(4H, m) 



8.6(1H, sX 7.^7>4(5H, mX 5.3 DMSO^ 508 
(2H. ftX 4,3(2H, sX 4.1(1H, mX 
3.9(iH, mX 3.8(1H,idX 2^(IH, 
mX 2^2.7(2H, mX 1.15(4H, m) 



68 



70 




O 



8.6(1H, sX 7.7{1H, d>, 7^3H, DMSCM» 527 
mX 6.1(2H, sX 5.1(2H, sX43 
(2H, sX 4.1(iH, mX 3^1 H, mX 
3.8{1H. mX 29(1H, m), 2.8-2.7 
(2amX1.15(4H,m) 



69 



8.6(3H, mX 7.8<lli dX 7.7(1H, 
dX 7.4<1H. qX 53(2H, sX 43 
<2H, sX 4.1(1H. mX 3 iKIH, mX 
3^(1H, mX 25(IH, mX 2.8-2.7 
(2H. mX1.15(4H.m) 



DMS<Vd« 



484 



58 



5,776,944 



41 



42 



TABLE lO-conlinued 



Examples 24 to 33 




NH2 



OH 



Examp. 

No. 



NMK, 6 (ppm) 



FAB, Reac. 
NMR MS time Vield 

solv. (M + l> (hr) (%) 



32 



33 




8.6(1H, s), 7.70H, d)» 7^(2H, 
ID), 6 m). 5.0(2H, m), 43 
(2H, sX 4.1(1H, 3^1H, m), 
3A(1H, mX 2^1H, mX 2.8-2.7 
(2H, mX1.15(4H,m) 

8.6(ia sX7.7(lH, dX 7.1(3H, 
mX 6.6(lH,sX4J{2H,sX4.1 
(IH, mX a^lH, mX 3WH, mX 
2^1H, mX 2^2.7{2H, mX 
l.lS(4H.m) 



8.6(1 H, sX 8 JdH, mX 7.9(1H, 
mX 7.7(1H, d), 7.4( IH, mX 5.6 
(2H, sX 4.3(2H,sX 4.1(lH,mX 
3.9(ia mX 3.8C1H, mX 2.9(1H, 
mX 2.8-2.7(2Ii mX 1.15(4H, m) 



DMSO^s 473 



DMSO^ 559 



70 



59 



DMSOKis 



558 



60 



EXAMPLE 34 
Synthesis of 7-(4-aminomethyl-3-benzyoxyimino- 
pyiTolidin-l-yl)-8-chloro-l-cyclopropyl-6-fluoro-L4- 
diiiy(iro-4-oxo-guinoiine-3-carboKylic add 



BdON: 




50 



NH2 

55 

598 mg of 8-chloro-l-cyclopropyl-6,7-difluoro-l*4- 
dihydro-4-oxcquinolinc-3-cartx>xylic acid and 584 mg of 
the compound prepaied in Preparation 8 were suspended in 
15 ml of acetonitrile and then 913 mg of 1.8-diazabicyclo 



[5.4.0]undcc-7-ene(DBU) was slowly added thereto. The 
reaction mixture was stiired for 3 hours at 80° C. and, after 
adding 15 ml of water, was then concentrated. The concen- 
trated suspension was filtered. The filtered solid product was 
washed with water and ethyl ether to obtain 510 mg (Yield: 
52%) of the title compound. 

*H NMR (DMSO-d<5, ppm): 6 8.78(1H, s), 7.91(1H, d), 
7.41(5H, m), 5.16(2H. s), 4.74(2H, s). 4.16(1H, m), 3,90 
(IH. m). 3.85(1H, m), 3.85(2H, m), 3.02(1H, m), 2.82(1H. 
ra). 2.75(1H. m), 1.30-1.10(4H, m); MS (FAB. m/c): 499 
(M+H) 

EXAMPLES 35 TO 44 

The same starting material as Example 34 was reacted 
with each of the con^xninds prepared in Preparations 19 to 
28 according to the same procedure as Example 34 to 
prqiare the respective compounds listed in the following 
Table 11. 



5,776,944 



43 



TABLE 11 



Examples 35 to 44 




NH2 



'H NMR, 5 (ppm) 



NMR 

aolv. 



FAB. Reac. 
MS tinK Vield 
(M-Ki) (hr) (%) 



35 



36 




OCHj 



8.7<1H, s), ISilH, d), 73<2H. DMSO-d« 529 

d),7jO(2ad).5.1<2H,sX4.4 

(2H, s>, 4.3(1H, m\ 3.8(1H, mX 

(2H. sX L2-0.9C4a m) 



8.7(lH,s),7^lH,d),7^(2H, DMSO^ 555 

d),73<2H,d),5-2<2H,5),4.4 

(2H, sX 4.3(1H, mX 3.8ClIi mX 

3XK1H, mX 2^Z7(2H. mX 1.4 

(9H,bX 1.2-0.9(4H,m) 



63 



73 



37 




8.7(1H, sX 7^1H, dX 7.4(2H, 
m), 7.1(2H, mX 5.1(2H, s\ 4.4 
C2H, bX 4.3(1H, mX 3.8{1H, mX 
. 3.0C1H, mX 2^2.7(2H. mX 
I J-0.9(4H, m) 



DMSO^ 



517 



SO 



39 



40 



41 




NQ2 



\ CN 



8.7(111, »XB3(2H,dX7^1H, DMSO-d^ 
dX 7.7(2H. dX 5.4<2H, sX 4.4 
(2H, «X 4.3(1H, mX 33(1H, mX 
3jO(1H, m). 2^2.7(2H. mX 
l^-0^4H,m) 



8.7(1H. sX 7^7-4(51i mX 5.3 DMSCM» 
(2H,5X4.4<21isX 4.3(iamX 
3J(1H, mX 3.0(1H, mX 2^2.7 
(2H,mX1.2-0-9(4H,m) 



8.7(1H, »X 7^1H, dX 7.0(3H. DMSCMj 

mX6.1C2H,sX5.1C2IisX4.4 

(2H, sX 4.3(1H, mX 3.8<ia mX 

3IK1H, mX 2i>-Z7(2H, mX 

l-2-0.9(4H, m) 



8.7(1H, »X 7.9(1H, dX 8.6(2H, DMSO-dft 
mX 7.8(1H, d).7.4(lH. qX 5,2 
(2H, sX 4.4<2H, .X 4.3(lH,mX 
3.8C1H, m), 3.0(1H, mX 2.9-2.7 
(2H,xnXl.2-0:9(4H,m) 



63 



524 



543 



70 



67 



60 



45 



5 ,776,944 



46 



TABLE 11 -continued 



Examples 35 to 44 




OH 



No. 



*H NMR, 6 (ppm) 



NMR 

aoYv. 



FAB, Rcac. 
"MS tune 
CM + 1) (hr) 



Vieki 



42 



43 




8.7(1H, s), 7:9(IH, d), 7^(2H, 
m), 63(1 H, m), 5-0(2H, m), 4.4 
(2a s). 4.3(lli ro>, 3.8(1H, m), 
3.0(lItm>,2^2.7(2H, mX 
1.2-0.9(4H,m) 

8.7(1H, 7.9(1H, d), 7.1(3H, 
m),6.7(lH,s),4.4{2H,sX4J 
(IH, m). 3-8(IH, mX 3.0(1H, mX 
2^2.6(2H, m), 1.2-0.9(4H, m) 

OH 

8.7(1H, sX 8.2(1H, mX 7.9(2H, 
m), 7.4(1H, mX 5.6(2H, sX ^-^ 
(2H,sX 4.3(1H, mX3^(lH,mX 
3D(1H, mX 2.9-2.7(2H, mX 
1^-0^4K, m) 



DMSO-d6 



489 



575 



DMSO-dft 574 



62 



60 



76 



EXAMPLE 45 

Synthesis of 7-<4-aniinomethyl-3-ben2yloxyinuno- 
pyrrolidin-l-yl)-l-cyclopropyl-6-fluoro-8-methoxy-l,4- 
dihydro-4-oxoquinoUne-3-carboxylic add 



o o 



BdON 




45 



590 mg of l-cyclopr(^yl-6.7-difluoro-8-methoxy-l,4- 
dihydro-4-oxoqiiinoline-3-cartx)xylic add and 584 mg of 
the compound prepared in Preparation 8 were suspended in 
15 ml of acetonitrilc and then 913 mg of LS-diazatncyclo 



[5,4.0)undec-7-enc(DBU) was slowly added thereto. The 
reaction mixture was stirred for 2 hours at 80*^ C. and, after 
adding 15 nol of water, was then stirred for 30 minutes at 
room temperature and filtered. The filtered solid product was 
washed with water and ethyl ether to obtain 465 mg (Yield: 
47%) of the title compound. 

NMR (DMSOd^, ppm): 6 8.61(IH, s), 7.99(1H, d), 
7.40(5H. m). 5,15(2H. s), 4.74(2H, s). 4.17(1H. m), 3.95 
(IH. m), 3.83(1H. m). 3.60(3H. s). 335(2H. m), 3.02(1H, 
m), 2.80( 1 H, m), 2.7 1( 1 H, m), 1 30-L 10(4H, m); MS (FAB. 
m/c): 495(M+H) 

EXAMPLES 46 TO 55 

The same starting material as Exanople 45 was reacted 
with each of the con^KHinds prq>ared in Preparations 19 to 
28 according to the same procedure as Exan^le 45 to 
prq>are the respective compounds listed in the following 
Table 12. 



5J76,944 



47 



TABLE 12 



Examples 46 lo S5 




OH 



NHj 



F.j ra*p p 
No. 



NMR^ 5 (ppoQ) 



NMR 

soN. 



FAB. Reac. 
MS time Tield 
<M -H) (hr) (%) 



46 




OCH3 



47 




8^1H,5),7^(lH,dX7.4(ZH, DMSCM^ 525 17 

d\7M^d% 5.2(2H,s).4.6 

(2H, 5X4.3(lH,oi),4.1(lH.m), 

35(1H, m), 3.8(3H, b), 3.0(1H, 

m), 2S-2.7f2H, m). 2,7(3H, s), 

1 JOH, m), OS5(2H, m) 



8^(lIis).7.8ClH,d),7.6(2H, DMSO-4j 551 17 

d), 7.4(2H, d), 53(2H, s), 4.6 

(2H, sX 4.3<iain), 4.1(ia m\ 

3^1H, m), 3jO(1H, m), 25-2.7 

(2It m% 2.7{3H, sX I s), 

1.3(2H,m).055<2H» m) 



38 




8.8(ia sX 7.8aH, d), 7^2H, 
m), 7.2(21C m% 5.2(2H. s), 4.6 
(2H,«X 4,3(lH,in),4.1(lH,m), 
3^11i m), 3X)(1H, mX 2S^2.7 
(2H, m), 2.7(31i «X 1-3(2H, m). 
055(2H. m) 



513 



17 



49 




8. 8(1 a «X 8 J(2H, d), 7^1H, 
d). 7.7(2H, dX 5^2H, sX 4.6 
(2H, »X 4.3(ia m). 4,Kia mX 
3S(1H, m>, SJXIH, mX 2J9-2.7 
(2H, m% 2.7(3H, sX 1^(2H, m), 
Oj95(2H, m) 



17 



37 



50 



8.8(1H, «X 8J0-7 J(5H, mX 5.4 
(2H,6X*-6C2H.sX4.XlH,aiX 
4.1(1H, mX 3S(1H, mX 3jO(1H, 
mX 25— 2.7(2H. mX 2.7(3H, sX 
13(2H,mX055(2H.m) 



DMSCK46 



520 



17 



42 



51 



8.8(1H, »X 7.8(1H, dX 7i)(3H, 
mX 6^2Ii sX 5.2(2H, sX 4.6 
(2H, »X 4 J(1H. mX 4.1C1H, mX 
35(1H. mX 3D(1H, mX 25^2.7 
(2H, mX 2.7(3H, »X 13(2H, mX 
055C2H, m) 



DMSCM5 



539 



17 44 



52 



8.8(1H. sX 8.6(2H» mX 75(1H. 
dX 7.8(1H. dX 7.4<IH, qX 53 
(2H» »X 4.6(2H. 8X 4.3(1H, mX 
4.1(1H, mX 3P(1H, mX 3i)(lli 
mX 2i>-2,7(2IimX 2.7(3H. *X 
13<2IimX055(2aiii) 



DMSO-d» 



496 



17 



30 



49 



5,776,944 



50 



TABLE 12-continued 



ExazDpks 46 to 55 




OH 



Ex amp. 

No. 



»H NMR, 6 (ppm) 



NMR 

solv 



FAB, Reac. 
MS tinx Ykld 

(M + 1) <hr) (9b) 




8.8(IH, i% 7.8(ia d), 7.6(2H, DMSO-dj 485 

m), 63(1H, m), 5.1 {2H, m), 4.6 

(2H» 4.3(1H, m). 4.1(1H. m), 

3S(ia m)» 3.0(1H, mX 

(2a mX 2.7(3a 6), 1.3(2a m), 

0.9S<21im) 



54 



COOH 

OH 



8.8Cia s), 7.8(ia d). 7^3a 
m), 6^(ia 8), 4.6(2a s), 4.3 
(la m), 4.1(ia m), 3^ la m\ 
3.0(1 a 2,9-2.7(2a mX 2.7 
(3a sX 1.3(2a mX 0S5(2H, m) 



DMSO-dft 571 



17 



20 



29 



27 



OH 



55 



W N 



8.8(ia s), 8. 3(1 a mX 8.0(ia DMSO-dg 570 

inX7^(iad),7.5(ianiX 5-7 

(2a sX 4.6(2a sX 4.3(ia m), 

4.1(ia OJ>. 3j9(ia mX 3.0(ia 

mX 2^2.7(2a mX 2.7(3a sX 

lJ(2amX0i>5(2am) 



17 



42 



EXAMPLE 56 
Synthesis of 5 -aniino-7-(4-aminomethyl-3- 
benzyloxylmino-pyrrolidiii-l-yl)-l-cyclopropyl6,8- 
difluoro- 1 ,4-dihydro-4-oxoquinolme-3-carboxylic add 



NHi 



BdON 




OH 



NHz 



(5.4,0]undcc-7-cne(DBU) was slowly added thereto. The 
reaction mixture was heated for 6 hours at 80** C. and 10 ml 
of water was added thereto. This suspension was filtered. 
The filtered solid product was washed with water, aoetoni- 

45 triie and ethyl ether to obtain 395 mg (Yield: 53%) of the 
title compound. 

NMR (DMSO-dfi. ppm): 6 8.62(1H, s), 7.92(1H, d), 
7.40(5H, m). 6.10(2H. bs), 5.13(2H. s), 4.73(2H, s). 4.15 
(IH, m), 3.95(1H, m), 3.82(1H, m), 3.35(2H.. m), 3.01(1H, 

^ m), 2.80(1H. m). 2.73(1H, m). 1.25-1.05(4H. m); MS (EAB, 
m/e): 498(M+H) 



55 



448 mg of 5-amino-l-cyclopropyl-6.7»8-trifluoro-L4- 
dihydro-4-oxoquinoline-3-caiboxylic add and 438 rag of 
the con^xMJDd pnparcd in Preparation 8 were suspended in 
15 ml of acetonitrile and then 685 mg of 1,8-diazabicyclo 



EXAMPLES 57 TO 66 

The same starting material as Example 56 was reacted 
with each of the compounds prq^ared in Preparations 19 to 
28 according to the same procedure as Example 56 to 
prq>are the respective compounds listed in the following 
Table 13. 



5,776,944 



51 



TABLE 13 




OH 



No. R 



'H NMR. 6 (pfXD) 



NMR 



FAB. Rcac. 
MS tm Vield 
(M -Kl) (hr) (%) 



57 




58 



59 



OCH3 





8.4(1H, *), 7.4(2H, bs), 7.2 DMSO-d* 528 10 59 

(2H, d\ 7J0(2H, dX 5.1(2H, s), 

4.6(2H, m>, 4.2(1H, m), 3.9(1H, 

m), 3.8C3H, s>, 3.7(1H, m), 3.0 

CIH, m), 2.8-2.6(2H, m), 1.1 

(4H,s) 



8,4<lH.»),7^(2H,d),7.4<2H, DMSO-d^ 554 17 67 
be). 7 J(2H. dX 5.2(2H. t), 4.6 
(2H, m), 4.2(1H. m), 3.9(Ui m), 
3.7(1H, m), 3J0(l}U tn\ 2.8-2.6 
C2H,ni), 1.4(9as),l.l(4H, s) 



8.4<lH,6),7.4<4H,m>,7.1(2H, DMSO-d« 516 17 55 

m), 5.1C2H, »), 4.6(2H, m), 4.2 

(IH. m), 3.9(1H, 3.7(IH, m), 

3.0(1H, m), 2.8-2.6(2H, mX M 

(4H,») 



60 




61 



62 



63 



NOj 



\ CN 
O 



8.4<lH,sX8.2(2H.d),7.6(2H, DMSO-dg 543 17 56 

d), 7.4(2H, twtX 5-3(2H, sX 4.6 

(2H, mX 4.2(1H, mX 3i>(lH, mX 

3.7(1H, mX 3jO(1H, mX 2.8-2.6 

(2H,mXl.l(4H,s) 



8.4{1H, «)» 7.9-7 .4(6a mX 5.3 
(ZH, sX 4.6(2H, mX 4^1H, mX 
3:9(ia mX 3.7< IH, mX 3 jO(1H, 
mX 2^-2.6(2H, mX 1.1(4H, s) 



DMSO^ 523 



18 



18 



62 



65 



8.4(lH.sX73C2H,bsX7.0 DMSO^ 542 

(3H, mX 6.2(2H, s). 5.2(21t sX 
4.6(2H, mX 4.2(1H, mX 35(1H, 
mX 3.7{1H, mX 3D(IK mX 2^ 
2.6(2H,mX 1.1(4^5) 



8.50Ii m,X 7.6(1H. dX 7.4<1H. DMSO-4» 499 17 52 
qX 73C2H, bsX 5.3(2H, aX 4.6 
(2H, mX 4.2(1H, inX 3S(1H, m\ 
3.7(1H. mX 3iKlH. mX 2.8-2.6 
(2IimXl.l(4H, 8) 



53 



5,776,944 



54 



TABLE 13-continued 




NH2 



Examp. 
No. R 



NMR, 5 (ppm) 



NMR 

soW. 



FAB, Reac. 
MS time Ytetd 
(M + 1) (hr) (%) 



64 



65 



66 




8.4(ias),73-7.4(4H,ro),6.5 DMSO-dj 488 18 49 
CIH, m), 5.0(2Ii m). 4.6(2H, m\ 
4.2(IH, m), 3.9(1H, m% 3.7(IH, 
m), 3,0(1 H, m), 2.8-2.6(2H, mX 
1.1(4H, 5) 

8.4<lH,s),7.4<2H,bs),7.1 DMSO^ 574 18 43 

{3H, m), 6.7(1H, s), 4.6(2a m). 

4.2(1H, mX a^lH, mX 3.7(ia 

mX 3jO(IIL mX 2.8-2.6(2H\ 

l.l(4H,s) 



8.4(lH,sX8.2(lH,mX7^1H, DMSO-de 573 17 65 
mX 7.4<3H, mX 5.6(2H, sX 4.6 
(2H, mX 4.2<ia mX 35(lli mX 
3.7(1H, mX 3.0(lli mX 2.8-2.6 
(2H,mXM(4a s) 



EXAMPLE 67 
Synthesis of 7-(4-aminomethyl-3-benzyloxyimino- 
pyrrolidin- 1 -yl)- 1 -(2,4-difluorophcnyl)-6-fluoro- 1 .4- 
dihydn>-4-oxo-1.8-naphthyridLne-3-carboxylic add 



OH 



BnON 




45 



50 



55 



806 mg of 7-chloro-l(2,4-difluoropheDyl)-6-fluoro-l,4- 
dihydro-4-oxo-1.8-naphthyridme-3-carboxylic add and 438 
mg of the compound pr^ared in Preparation 8 were sus- 



pended in 15 ml of acetonitzile and then 913 mg oi 1.8- 
diazabicydo[5.4.0]undec-7-ene(DBU) was slowly added 
thereto. The reaction mixture was stirred for one hour at 
room tenq>erature, and after adding 15 ml of water, was then 
stirred for further 30 minutes and filtered. The filtered solid 
product was washed with water and acetonitrile to otAain 
524 mg (Yield: 65%) of the title conqxHind, 

NJAR (DMSOdg, ppm): 5 8.82(1H, s), 8.21(1H, d), 
7.85(1H. m). 7.56(1H. m). 7.40(6H, m), 5.16(2H. s). 4,76 
(2H. s), 4.18(1H. m), 3.94(1H. m). 3.81(1H, m), 3.34(2H, 
m). 3.04(1H, m), 2.82(1H, m). 2.73(1H. m), 130-1.00(4H. 
m); MS (FAB, m/c): 538(M+H) 

EXAMPLES 68 TO 77 

The same starting material as Example 67 was reacted 
with each of the con^>ounds prepared in Prepamtions 19 to 
28 according to the same procedure as Exaii^>le 67 to 
prq>are the respective compounds listed in the following 
Table 14. 



5,776,944 



55 



56 



TABLE 14 



Examples 68 to 77 



RON: 




OH 



No. R 



'H NMR, 5 (ppm) 



FAB, Reac. 
NMR MS time Vield 

toW. (M + 1) (nrin) (%) 



68 




OCH3 



69 





8.9(lH,6X8a(lH,cl>,7.8<lH, DMSO-de 568 20 78 
m\ 7.6(1H, ddX 7.3(3a m), 7.1 
(2a d>. 5^2H, bX 43(2H, sX 
4.0(1H, m), 3^1H, mX 3.8(3H, 
sX 3-0(lH,iii), 2.8-2,6(2H, m) 



8^11isX8.1(l}id),7.8(lH, DMSO-d^ 594 10 
mX 7.6(2H, mX 73(2H, mX 5.2 
(2a «X 4.3(2a sX 3.9(ia m). 
3.0(ia mX i8-2.6(2a mX 1^ 

(9a s) 



8.9(iasX8 l(iadX7^(ia DMSO-46 556 15 81 

mX 7.6(ia AiX 7.4(2a mX 73 

(la ddX 7.1(2a mX 5.l(2a 

«X4.3(2a«X4.0(ia mX 3-9 

(la mX 3D(ia mX 2.8-2.6 

(2am) 



71 



8S(iasX8j(2adX8.i(ia 

dX 7.«<ia mX 7.7(2a dX 7-6 
(la ddX 73(ia mX 53(2a 
sX 4.3{2a sX 4.0(iam,35 
(la xnX 3J0(ia mX 2^2.6 
{2am) 



DMSO-4s 583 



15 75 



72 



73 



\ CN 



8.8(ia »x 8.i(ia dx 7.9-7,4 

(6a mX 73(ia ddX 53<2a 
sX 4.3(2a sX 4.0(ia mX 35 
(lamX 3.0(ia mX 2A-2.6 
(2am) 



8.8(ia »x 8.i(ia d), 7A(ia 

mX 7.6(ia ddX 7 J(ia ddX 
7j0(3a m), 6,2(2a sX 5.l(2a 
sX 4.3(2a«X4.0(iamX3i> 
(lamX 3.0(ia m), 2.8-2.6 
(2am) 



DMSO-Oe 563 



15 



80 



DMSO^ 



582 



15 



87 



57 



5,776,944 



58 



TABLE 14-contiiiued 



Examples 68 to 77 




OH 



ExaniP' 
No. R 



NMR^ 5 (ppm) 



FAB. Reac. 
NMR MS lime Vield 

soN. (M + 1) (mm) (%) 



75 



77 




8.8(1H. s), 8.6(1H, 6), 8 J(1H, 
q), 7.8(2Ii m), 7.6(1H, dd), 7.4 
(lH,qX7J(lH,ddX5.2(2H, 
s), 4.3(2H.5), 4.0(lH,ni),3.9 
(IH, m), 3i)(lH, m), 2.8-2.6 
(2H,m) 

8^(ia s), 8.I(1H, d>. 7^(Ui 
m).7.6(llidd), 7^1H,d), 
7-45(lH, dd), 6,6(1H, mX 5.0 
(2H. m% 43(2SL s% 4X)(IH, m), 
3.9(l}im). 3.0(1H. mX 
2A-2.6(2H, m) 

8.8(l}is),8.1(lH,d),7^1H, 
mX7.6(lH, ddX7.3(l}tddX 
7.1(3H, m\ 6.7(1H, sX 4 J(2H, 
sX 4.0f IH, mX 39(llL m), 3.0 
(lH,mX 2.8-2.6<2H. m) 



8.8(1H. sX 8.2(1H, mX 8.1(IH, 
dX 8.0(1H, mX 7.8(1H, dX 7.6 
{lH,ddX7.4<lH,mX7J(lH, 
ddX5.6(2H,sX4.3(2H, sX 4.0 
(IH, mX 3 iKlH, mX 3^0(1^ mX 
2.8-2.6(2H, m.) 



DMSO-dft 



DMSCMft 



DMSO-d5 



539 



528 



614 



15 



70 



10 69 



20 59 



DMSOdft 613 



10 



82 



EXAMHJE78 
Synthesis of 7-(4-aminomcthyl-3- 

bcDzyloxyiminopyiTolidin- 1 -yl)- l-cthyl-6,8-difluaro- 1 ,4- 
dihydro-4-oxoquiiioliDc-3-carboxylic add 



BnON 




50 



55 



60 



acetonitrilc and then 593 mg of 1.8-diazabicyclo[5.4.0] 
undec-7-cnc(DBU) was slowly added thereto. The reaction 
mixture was stirred for 2^ hours at 80° C. and after adding 
15 ml of water, was then stiired for further 30 minutes under 
cold water bath and filtered. The iiltcred solid product was 
washed with water, acetooitrile and ethyl ether to obtain 391 
mg (Yield: 64%) of the title compound, 

*H NMR (DMSO-d^, ppm): 6 8.8(1H. s). 7.8(1H, d), 
7.40(5H, m). 5.10(2H.s), 4.6(2H, q), 4.4 (2H, dd), 4.0(1H, 
m). 3.7(1H, m), 3.1(1H. m), 2.8(2H, ddd), 1.46(3H, t); MS 
(FAB, m/e): 471(M+H) 

EXAMPLES 79 TO 88 



The same startiDg material as Exan^lc 78 was reacted 
with each of the compounds prepared in Preparations 19 to 
353 mg of l-ethyl-6,7,8-trifluoro-l,4-dihydro-4- 65 28 according to the same procedure as Exan^le 78 to 
oxoquiooline-3-carboxylic acid and 380 mg of the com- prepare tfic respective compounds listed in the following 
pound prepared in Pr^aration 8 were suspended in 15 ml <rf Table 15. 



5.776.944 



59 



TABLE 15 





Exampfes 79 to 88 












O 


O 










F ^i,,*''^'''^^^ ^^^^-""'^-^ 












Ti 1 


iT 

J 










=^JLA J 

RON=^ ^-f^ N 








































FAB, 


Rev. 








NMR 


MS 


time 






*H NMR, 5 (ppm) 


sotv. 


(M+l> 


(hr) 


(*) 



79 




OCH3 



80 




8.8(ia s\ 7^(1H, d), 7.4<2Ji DMSOJ^ 501 
d), 7.1 C2H, dX s), 43 

(2a q). 4.4(2H 5). 4.2(1H, m% 
33(IH, m), 3.7C3H, s). 3.1(lli 
m), 25-2.7(2H, m), 1.45C3H, t) 



8.8(1H, 5), 7.8(1H, d), 7-4<ZH, DMSO-de 527 
d), 7.2(2a d>, 5.1(2H, s), 4 J 
(2H, qX 4.4(2H, s). 4.1(1H. m>. 
3.9(1 H, m), 3.1(1H, m>, 2^2.7 
(2H, m), 1 .45(3H, t), 1 .4(9H, s) 



73 



2J 77 



81 




8.8(1H, 7.8C1H, d), 7.3(2H, 
m), 7XK2H, mX 5.0(2H, sX 4J5 
(2H, q). 4.4<2H, b% A^liU m), 
3^1H, m), 3.1(1H, m), 2.9-2.7 
(2H,m),1.45(3H,t) 



489 



82 




83 



84 



NO5 

\ CN 



85 




8.8(IH, 83(2H, d>, 7.8(ia 
dX 7.7(2H, dX 5 JC2H. 6>, 4 J 
(2H, q), 4.4(2H, s), 4-2(lH, m), 
3.9(1H, mX 3.1(1H, mX 2.9-2.7 
(2H,iiiX1.45(3H.t) 



8.8(1H. s).7.9^7.4(5H, mX 5.3 
(2H.sX4.5<2H,qX 4.4(2H,8X 
4.2(1H, mX 3:9(1H. mX 3.I<1H, 
mX 2^2.7(2H, mX 1.45(3H, t) 



8^1H, sX 7^(lli dX 6.8(3H, 
mX 6jO(2H sX 5.0(2H, «X 4-5 
(2H.qX4.4(2itiX4.2(lH.mX 
3.9(1H, m). 3.1(1H, mX 2.9-2.7 
(2H,mX1.45(3H,t) 



8.8(1K, B), 8.6(2Ii mX 7.8(21^ 
mX 7.4<1H, qX 5 J(2H, bX 4 J 
(2H, qX 4.4(2H, sX 4.2(1H. mX 
3S(1H. mX 3.1(1H, mX 2.9-2.7 
(2H,mX1.45(3H»t) 



DMSCM1« 



516 



75 



DMSCMe 



DMSCM« 



496 



515 



80 



69 



DMSCMa 471 



70 



61 



5,776,944 



62 



TABLE IS-continued 





Examples 79 to S8 












O 


O 






















II 1 


l| 










RON=^ ^^f^ N 








































FAB, 


Reac. 




Ex amp. 




NMR 


MS 


time 


VieW 


No. R 


'H NMR, S (ppm) 


soW. 


(M+ 1) 


(hr) 


(%) 



86 



87 




8.8(ia R), 7.«(1H, d), 7^2H, DMSCM^ 461 
m), 6.5(1H, m), 5.0(21i m\ 4S 
(2H, qX 4.4(2H, s\ 4.2(1H, m), 
2^1H, m), 3.1 (IH. mX 2.^2.7 
(2H,mX1.45<3H,t) 

8^(lH,6X7.8(lH,d),7.1(3Ii DMSO-de 547 

inX6.7(lH,*X4^2aq).4.4 

(2H,sX4.2(lH,mX35(lH,m), 

3-l{lH,mX2i>-2.7(2H, m\ 

1.45(3H,t) 



8^ClIi6X8.2<lH,inX7^1H, DMSO-d^ 546 
m). 7.8(1H, dX 7.4<ia mX 5.6 
(2H,sX4.5(2H,qX4.4(2H,sX 
4.2(1H, mX 3.9(1H, mX 3.1(1H. 
mX 2i^2.7(2H, mX 1-5(3H, I) 



67 



63 



70 



40 



EXAMPLE 89 
Synthesis of 7-(4-aininomethyI-3-t-butyloxyimino- 
pyrrolidin- 1 -yl)- 1 -cyclopropy 1-6-fl uoro- 1 .4-diiydro-4-oxo- 
L$-D^hthyridiDc-3-cait>oxylic add 




OH 



50 



water (4: 1 vA^. 2 ml) and aoetoritrile (2 inlx2) and then with 
ether and dried to obtain 132 mg (Yield; 61%) of the title 
conqxxjndL 

*H NMR (DMSO-d«, ppm): 5 8.6(1H, s). 8.1(1H. d), 
4.6(2H, s), 4.2(1H, dd), 3.9(1H, dd), 3.7(1H, m), 3.1(1H, 
dd). 2.9-2.7(2H. ddd) 1.3(9H. s), 1.2(2H, m), 1.1(2H, m); 
FAB MS (POS): 432[M+Hr 

EXAWLE 90 
Synthesis of 7-(3-aminomcthyl-4-t- 
butyloxyiminopyiTolidin- 1-yl)- l^clopropyl-6, 8-difluoro- 
4-oxo-l,4-dihydit>quinoline-3-carboxylic add 



NH2 



55 



141 mg (0.5 mmolc) of 7-chloro-l-cyclopropyl-6-fluoro- 
4-Qxo-1.4-dihydro ( l,8Jnaphthyridine-3-caiboxylic add and 
143 mg (0.55 mmolc) of 4-aminomethyl-pyirolidin-3-oiie 60 
t-butyloxime dihydrodiloride were thoroughly suspended in 
2.5 ml of acetonitrile. Then 230 mg (1^ mmolc) of 1.8- 
diazabicyclo[5.4.0]undec-7-ene was slowly added drop wise 
thereto. The reaction mixture was stiired for 30 minutes at 
room temperature, and after adding 1 ml of water, was then 65 
vigorously stirred for 10 minutes and filtered. The filtered 
solid product was successively washed with acetonitnle- 




141 mg (0.5 mmole) of l-cyclopropyl-6,7,8-trifluoro-4- 
oxo-1. 4-dihydroquinoline-3-caiboxylic add and 143 mg 
(0.55 mroole) of 3-aminomcthyl-4-t- 



5,776,944 



63 



butyloxyiminopyrrolidiiic dihydrodiloride were refluxed for 
2.5 hours under heating according to the same manner as 
Example 89 and cooled down to room temperature. Then, 
die resulting product was then separated and purified with 
preparative HPLC to obtain 15 1 mg (Yield: 67%) of the tiUe 
compound. 

NMR (DMSO-d^, ppm): 6 8.8(1H. s), 7.8(1H. d), 
4.5(2H. s). 4,3(1H, m). 3.9(1H, m), 3.8(1H. m), 2.9(1H. m). 
2.&-2.7(2H. m), 1.3 (9H. s). 1.5(4H. s); FAB MS(POS): 
449[M+Hr 

EXAMPLE 91 
Synthesis of 8-chloro-l-cycloproyl-6-fluoro-[7-(3- 
aminomethy 1-4-t-buty loxyiminopyiTolidin - 1 -yl)- J-4-OXO- 1 . 
4-dihydroquinoline-3-carboxylic acid 



o o 




10 



15 



20 




148 mg (0.5 mmolc) of 5-amino-l-cyclo|»opyl -6.7.8- 
trifluOTO-4-oxo-l , 4-dihydroquinoline-3-carboxylic add was 
refluxed for 8 hours under heating according to the same 
manner as Exan^sle 89. Then, the resulting residue was 
purified with pr^arativc HPLC to otstain 151 mg (Yield: 
65%) of the title compound. 

NMR (DMSO-dtf. ppm): 6 8.6(1H. s). 7.5(2H, br). 
4.3(2H. s). 4.0-3.8(3H. m) 3.2(1H. m), 2.8-2.6 (2H, m), 
L3(9H, s), 1.1(4H. m); FAB MS(POS): [M+H1*=464 



150 mg (0.5 mmole) of 8-chloro-l-cyclopropyl-6,7- 
difluoro-4-oxo-1.4-dihydroquinoline-3-carboxylic add was 
reacted according to tho same manner as Exan^>lc 90. Then, 
the reaction solution was concentrated and the residue was 
purified with preparative HPLC to obtain 148 mg (Yield: 
64%) of the tide con^xHind. 

*H NMR (DMSOdfi. ppm): 6 8,7(1H, s), 7.9(1H. d), 
4.4(2H, s), 4.3(1H. m), 3.8(1H. m), 3.7(1H. m), 3.0(1H, m), 
2.9-2.7(2H, m), 1.3(9H, s), 1.2-0.9(4h, m);FAB MS (POS): 
(M+H]-"=465 

EXAMPLE 92 
Synthesis of 7-(3-aminomcthy 1-4-t- 
butyloxyiminopyrrolidin- l-yl>- l-cyclopropyl-6-fluoro-4- 
oxo-1.4-dihydroquinoline-3-cart>oxylic add 



OH 



tBuON 




30 



EXAMPLE 94 



Synthesis of 7 -(3 -aminomethy l-4-t- 
butyloxyiminopyrroUdin- 1 -yl)-l-cyclop^opyl-6-fluoro-8- 
methoxy-4-oxo-l,4-dihyd^oquinoline-3-carboxylic arid 



OH 



40 




143 mg (0.5 mmolc) of l-cyclopropyl-6,7-difluoro-8- 
methoxy-4-oxo-l, 4-dihydroquinoline-3-carboxylic add 
was rcfiuxed for 10 hours under heating according to the 
50 same manner as Example 89. Then, the resulting residue was 
purified with preparative HPLC to obtain 92 mg (Yield: 
40%) of the title con^Kwnd. 

^H NMR (DMSO-d^, ppm): 5 8.9(1H, s), 7.8(1H. d), 
4.5(2H, s), 43( IH, m), 4. 1( IH, m), 3.9 ( 1 H. m), 3.0( IH. m), 
2.8-2.7(2H, m), 2.7(3H, s), 1.3(9H, s), 1.25(2H, m). 0.9(2H, 
s); FAB MS(POS): [M+H]*=461 



55 



132 mg (0.5 mmole) of l-cydopropyl-6,7-difluQro-4- 
oxa-L4-dihydroquinoline-3-carboxylic add was refluxed 
for 3.5 hours under heating according to the same manner as 
Ejiaiiq>le 89. Then, the resulting residue was subjected to 
preparative HPLC to obtain 129 mg (Yield: 60%) of the title 
compound. 

NMR (DMSO-d^, ppm): 5 8.6(1H, s), 7.8(1H, d). 
7.2(1H. d), 4.4(2H. s), 3.9(1H, m), 3.8(1H, m) 3.7(1H, m). 
3.0(1H. m). 2.9-2.7(2H. m). 1.4(9H, s), 13-1. 1(4H, m); 
FABMS(POS): [M+Hr=431 

^XAMPLE93 Synthesis of 7-(3-aminomethyl-4-t- 

Synthesis of 5amino-7-(3-aminomethyl-4-t- 65 butyloxyiminopyrToUdin-l-yl>-H2. 4-difluorophcnyi)-6- 

butyloxyiminopyrrolidin-l-yl)-l-cyclopropyl-4-oxo-L4- fluoro-4-oxo-l,4-dihydro-l,8-naphthyridine-3-carboxylic 

dihydroquijioline-3-carboxyUc acid acid 



60 



EXAMn-E95 



5,776,944 



65 




OH 



168 mg (0.5 mmolc) of 6.7-clifluoro- 1-(2.4- 
difluorophenyl)-4-oxo- 1, 4-dihydro-Daphthyridinc-3- 
carboxylic acid and 143 mg (0.55 mmole) 3-aminomethyl- 
4-t-butyloxylminopyrrolidinc dihydrochloride were 
suspended in 3 ml of dry acetonitrile. Then, 230 mg (1.5 
mmole) of 1.8-dia2abicydo[5.4.0 )undec-7-cne was added 
thereto, and the reaction mixture was stirred fw 15 minutes 
at room teraiperature and then treated according to the same 
manner as Example 89 to obtain 203 mg (Yield: 81%) of the 
title con^xHind. 

*H NMR (DMSO-dg. ppm): 6 8.9(1H, s), 8.1(1H, d). 
7.8(1H. m), 7.6(1H. dd), 7.3(1H, dd). 4.3(2H, s). 4.0( IH, m). 
3.9(1H. m), 3.0(1H. m), 2.8-2.6(2H, m), 1.3(9H. s); FAB 
MS(POS): [M+H]"=504 

EXAMPLE 96 
Synthesis of 7-(3-aminomcthyl-4-t- 
butyloxyimiDopyrrolidin-l-yl)-6,8-difluOTo-l-cthyl-4 -oxo- 



15 



66 



1.4-dihydroquinoUne-3-carboxyiic acid 

o 



tBuON 



10 



HiN 




OH 



136 mg (0.5 mmole) of l-ethyl-6.7.8-txifluoro-4-oxo-1.4- 
dihydroquiDoline-3-carboxylic add was refluxed for 5 hours 
under heating according to the same manner as Exan4>le 89. 
Then, the resulting residue was purified with preparative 
HPLC to obtain 170 mg (Yield: 78%) of the title con^wund, 

'H NMR (DMSO-dfi. ppm): 6 8.8(1H, s), 7.8(1H, d) 
20 4.5(2H, q), 4.4(2N. s), 4.2<1H. m), 3.9(1 H, m). 3.1(1H, m), 
2.9-2.7(2H, m), 1.45(3H. t), 1.3(9H, s); FAB MS(POS): 
[M+H]*=437 



25 



EXAMPLES 97 TO 176 

The amine coixqxHinds prepared in Preparations 41 to 50 
were treated according to the same procedure as Exan^les 
89 to 96 to prepare the respective compounds 97 to 176 of 
which NMR and MS data are listed in the following Tables 
16 to 23. 



TABLE 16 



Examp. 
No. R 



Examples 97 to 106 



RON 




OH 



NH2 



'H NMR, 6 (ppm) 



NMR 

soW. 



FAB. Reac. 
MS tiow Ytc)d 
(M + 1) <mm) (%) 



99 



8.6(1H, B), 8.0C1H, d), 4.7{1H. DMSO-de 
m), 4,6(2Ii s% 4,2(IH, m% 35 
(IK m), 3.7(1H, m\ 3iXUi m), 
2-9-2.7(2H, m), 1.2-1.0(4H, 
m).0^6H,d) 

8.6(lH,s),8X)5(lH.d),4.8 DMSO^ 

(IH, m), 4.7C2H, s), 4.2(1H, m). 

4D(1H, m\ 3.7(1H, m% 3jOC1H, 

m% 2^-2.7(2H. m), 2.2(2H, m\ 

2.1(2H, m% 1.7(111 mX l-3(ia 

m), 1.2-1 X)(4H»m) 

8.6(1H, s\ BXXIH, d).4.7(lH, DMSO-d^ 

m), 43(2H, s), 4.2(IH, m% 3^ 

(IH, m>, 3.7(1H. m), 3.1(1H, Tn\ 

2.9-2.8(2H, m), 1.7(4H, 5\ 1.6 

(2H, m\ lS(2iU m). 1.2-1.0 

(4H,m) 



418 



430 



10 



10 



73 



63 



67 



5,776,944 



TABLE 16-continued 



Examples 97 to 106 




8.6(1H, s). 8.0(l}i dX 4.8(lli 
m), 4.6(2H, s), 4.2(1H. m), 35 
(la mX 3.8-3.6<5H, m), 3.1 
(lli m% 2S-2J(7}L m), 
15(2H, m), 1.2-1. 0C4H, m) 



DMSO^ 



446 



30 



61 



101 




8.65(1H, 6X 8.Q5(1H, d), 4.6 
(2H, sX 4.25C1H, mX 3.9(llt 
m), 3.85(2Itdd), 3.75(1H, m)» 
3.1(1H, m), 3.0-2.8(2H, m), 
1 S-l .0(3R m), 0.5(2H, m\ 
03(2H, ID) 



DMSCVde 430 30 84 



8.6(1H, B), SiXlH, d), 4.6(21i 
sX 4.2(iH, m), 3S5(1H, m), 3^ 
(2H, dl 3.7(1H, m). 3,05(1H, 
m), 2.9-2.7(2H, mX 1S(1H, mX 
1.2-1XX4H, m), 0j9(€H, d) 



DMSO^ 



432 



15 



103 \ 8.60ClH,sX 8,05(lH.dX4.74 DMSO-d^ 414 90 63 

(2H, sX 4.60(2a sX 4.21(1H. 
mX3S7(lH,mX3.75(iH,mX 
3 J0(1H, sX 3.35<2H, sX 3.08 
(IH, mX 2SO-2.70(2H, mX 
1.30-l-05(4H,m) 



104 \ 8.6(lH,5X8XKlH,dX4.6(2H, DMSO-d^^ 428 15 65 

sX4.2(lliinX4,lC2H,tX3^ 
(IH, mX 3.7(1H, mX 3.1(IH, mX 
2.9-2.7(2H, m), Z8{1H, sX Z5 
(2H, IX 1.2-lX)(4H,m) 



105 \ 8.6(llisX8.0(lH,dX4.6(2H, DMSO-de 420 20 52 

OCHs »X 4.2(1H, mX 3^1H. m), 3.7 
(IH, mX 3.4<2H, «X 3 JC3H. sX 
^XKIK mX Z&-Z6(2H, mX 
l^-1.0(4Ii m) 



8.6(ia »X 8.05(lH,dX 4.6 DMSO-d* 438 10 50 

, CI (2H, sX 4.3(2Ii tX 4.2(ia mX 
35(1H. mX 3.8(2H, l), 3.7C1H, 
m), 3.1(1H, mX 2S-X7(2H, mX 
lJ-li)(4H,m) 



69 



TABLE 17 



5,776.944 



Examples 107 to 116 



RON 




SH2 



Hxamp. 
No. R 



'H NMR, 5 (ppm) 



FAB, Reac. 
NMR MS time Vield 

solv. (M+1) (hr) (%) 



107 



109 



110 



111 



112 




8.8(ia s). 7.8(IH, d), 4.7(1H, 
w\ 4 J(2H, s). 4.1(1H, m), 3^ 
(IH, m), 3.8(lli m>, 2^1H, m\ 
2.8-2.7(2H, m\ 1.15(4R s), 

8.8(1H, s),7.8(lH, d), 4.8(1H, 
m\ 4.4<2H, s), 4.1(1H, m\ 3.9 
(IH, 3.8<1H, m). 2^1H, m), 
2.8-2.7(2H, mU 2.2(2H, m), 2.1 
(2H.m), 1.7(lH.m), 13(lH,ni), 
l.l5(4H,s) 

8,8(lH,s),7.8(lH,d),4.7(lH, 
m), 43(2H, s), 4.1 (IH, m), 3.9 
(IH, m), 3.8(1H, mX 25(ia mX 
2^-2.7(2H, m). I.7(4H, $>, 1.6 
(2H, m), 1.5(2}i m), 1.15(2H, 
m), 1.0(2H.xn) 

8.8(iH, s>. 7.8(IH» dX 4.8(111, 
m). 4^C2H, BK4.iaa m), 3.9 
(IH. m), 3.8-3.6(4H. m), 3.1 
(IH, m), 2.8-2.7(2It m), 2.3- 
IS(2H, m% 1.2-liX4H, s) 

8.8(1 s\ 7.8(1H, d)« 4.5 
C2H. s>, 4.1(1H. m>, S^IH. mX 
3.8(2H, dd). 3.75(1H, m), 3.1 
(IH, m), 2S-2.7(2H, tn), 1.15 
(4H. mX 1X)5(1H, mX 0-5(2H, 
mX 0 J(2H, m) 

8.8(1H, s)» 7.8(1H, d), 4 J(2H, 
sX 4.1(l}t mX 3^(1H, mX 3.8 
(21idX3.73(lH,mX3jO(lH, 
mX 2.8-2.7(2H, mX l^Oi, m\ 
1.2-1.0<4H, mX 09(01, d) 

8.8(IH, 5X7.8(lH,dX4.62 
(2H, sX 4.3(211,5), 4.1(1H, 
mX 3S(1H, mX 3.8(1H, mX 3.5 
(1H.8X 2.9(lH,mX 2.8-2.7 
(2H,mX1.15(4H,m) 

8.8(1H, sX 7.8(1H, dX 4.3(211, 
sX 4.1(1H, mX4XK2H, IX 3S 
(IH, mX 3.8(1H, mX 3.1(IH, mX 
2.8-2.7(2H, mX 2.7C1H, 6X 2.5 
(2H,tX l.2(4H,iii) 



DMSO-de 435 2 69 



DMSa4« 447 2 61 



DMSO^ 461 2 63 



DMSO-dft 463 2 54 



DMSCMie 447 2 59 



DMSOk1« 449 2 64 



DMSO-d« 431 4 55 



DMSO-dft 445 2 65 



115 \ 8.8(1H, «X 7A(1H, dX 43(2H. 

OCHa sX 4.1(1H, mX 35(1H, mX 3 J 
(lH,mX3JC2H,6X3.l(3H,8X 
3iKlH, mX 2A-Z7(2H, mX 
l.l5(4H,m) 



DMSO^dtt 437 IJ 47 



71 



5J76,944 



TABLE 17 -continued 



Examples 1G7 lo 116 




NHj 



R 



*H NMR. 5 (ppm) 



NMR 

scJv. 



FAB, 
MS 



On) 



Vield 



116 



8.8(1 H, s), 7.8(1H, d), 4^(2H, 
5>,4-3(2H, t),4.1(lH,ni), 3^ 
(IH, m), 3.8(2H, t% 3.75(lli 
m\ 3.0(1H, 2-8-Z7(2H, m\ 
1.1S(4H, m) 



455 



53 



TABLE 18 



Examples 117 to 126 



RON 




OH 



^ NoT R 



*H NMR, 6 (ppm) 



NMR 



FAB, 
MS 

(M + n 



Viekl 

(%) 



118 



119 



120 



121 



<3 



8-8(lH, s\ 7.9(1H, 4.7(1H, 
m). 4.4(2H, 43<1H, m), 3.8 
(IH, ro), 3.7(1H, m), 3.0(iH, m% 
2S-2.7(2H, m), 1.8-0.9C4H, 
m).0^6H,cI) 

8 J(1H, «). 75<1H, d), 4.7(lli 
m), 4.4(2H, 6)» 43(IH, m). 3.8 
(IH, m), 3.7(1H, m,>, 3.0(1H. m>, 
2^2.7(2H, m), 2^2H, mX 
2.1(2H, 1.7(1H, m), 1 J(1H, 
m>.1.12-0.9(4Ii m) 

S^OH, s). 7SCIK d), 4.7( IH, 
m% 4.4(2H, s). 4 J(ia m), 3.8 
(IH, ID), 3.7(ia m). 3.0(1H, in\ 
2S-2.7(2H, m), 1.7(4H, »), 1.6 
(2H» m). 1^(2H, m\ 1.2-05 
(4H,m) 

8.8(1H, sX 7.9(1H, dX 4^(1H, 
m), 4.4<2H. a), 4 J(1H, m). 3.8- 
3.6(6H, m). 3.0(IH, mX 2.9-2.7 
(2H. mX 23-1 ^2H. mX 1.2- 
0^4H, m) 

8.8(lH.»X7WH.dX4.4 
(2H, sX 4.3(lH,mX 3-8-3.7 
(4»i mX 3iXlH, mX 2S-Z7 
(2H, mX 1 .2-0:9(5H. mX 0.5 
{2>imX03<2H,m) 



DMSO-d« 



DM50<de 



DMSO-d« 



DMSO-d« 



451 



463 



477 



479 



2.5 



2J 



DMSO-dfi 463 



68 



61 



55 



49 



52 



73 



5J76.944 




122 



123 



8.8{1H» 5),7.9(1H, d),4.4(2H, 
5% 4.3(1 H, m), 3^3.7(4H, mX 
3.0(1H, m), 2.9-2.7(2H, m), 
I^IH, m), 1.2-0^4H, m), 
0.9(6H, d) 

8^(1H. s),7.9(lH,d),4.6I 
(2H,s), 4.4(2H,5). 4.3(IH, 
m), 3.8(111, ni),3^<lH,s), 
SXHIH, m), 2.9-2.7(2H, m), 
1.2-OS(4H, m) 



DMSCMe 



46S 



DMSO-de 447 



60 



62 



124 



8.8(1H s), 7S(1H, d)» 4.4(2H, 
s).4.3(lH,m),4.1(2H, tX3^ 
(IH, m), 3.7(1H, m), 3.{X1H, m), 
2^2.7(2H, m\ 2.8(1H, s), 2.5 
(2H,t>, 1.2-0.9(4H,m) 



DMSO-de 



461 



Z5 



57 



125 \ 8.8(lH,s),75ClH,d),4.4(2H, 

OCHi sX 4.3(1H, m), 3.8(1H, m>, 3.7 
(IH, m). 3 J(2H, sX 3.1(31i s), 
3.0(1H, m), Z9-i7(ZH, m% 
1.2-0.9(4Ii m) 



DMSO-d* 



453 



1.5 



51 



126 



8.8(1H, s), 75(1H, 4.4<2H, 
sX 4.3(3H, mX 3^-3.7(4H, mX 
3.0(:a mX 2i>-X7(2H, mX 
1.2-0^4H,iD) 



471 



64 



TABLE 19 



Examples 127 to 136 




OH 



Bxftmp. 
No. R 



NMR, 8 (ppm) 



NMR 

aohr. 



FAB, Reac. 
MS time Vield 
(M+1) (hr) (%) 



8.6(ia »X 7^1H, dX 7^1H, 
d), 4.6(1H, mX 4.4(2H, sX 3.9 
(IH, m), 3.8C1H, mX 3.7(1H, mX 
3.0(1H, m), 2.9-2.7(2H, mX 
1 3-1 . l(4H, m), 03(60, d) 



DMSO-d« 



417 



55 



75 



5,776,944 



TABLE 19-continued 



Exfiioples 127 to 1S6 




OH 



p.TBinp . 

No. 



*H NMR, 5 (ppm) 



FAB. Reac. 
NMR MS time Vield 

solv. (M+1) fhr) (%) 



129 



130 



131 



132 




133 



OCHj 



8.6(lIis),7^aH, d),7.2 
<lH,dX 4.7(1H, m),4.4<2H, s\ 
3.9(1H, m), 3.8CUi mX 3j0(lli 
mX 2.9-2.7C2H, m), 2.2(2H, m), 
2.1(2Ii m), 1.7(1H, m). 1-5(2H, 
m). 13-1.1(4H, m) 

8.6(1H, s), 7 ^(IH, d), 7 .2( 1H» 
d), 4.7(1H, m), 4,4(2H, s), 3S 
(IH, m). 3^(1H , m), 3.7(1H, m), 
3.0(1H. m\ 2^2.7(2H, m), 1.7 
{4H, s), 1.6(2H. m>, 1^{2H, m), 
13-l.l(4Hm) 

8.6(1H. sX 7.8(1H, d), 7.2(1H, 
d), 4^(1H^ mX 4.4(2H, s), 3^ 
(IH, mX 3^3.6(6H, m), 3 JO 
(IH, m), 25^2.7(2H, m), 23- 
l-9(2H,m).1.3-l.l(4H,m) 

8.6(1H, s). 7.8(IH. d). 7.2(1H, 
dX 4.6(1H, mX 4.4<2lt sX 35 
(IH, mX 3^3.7(3Ii mX 31 
(IH. mX 2^2.7{2H, mX 1.3- 
1.1(4H. n»X 1J0(1H, mX 0^2H, 
m), 03(2H, m> 

8.6(lH,6X7^(lH,dX7.2(lH, 
dX 4.4(2H, bX 35(1H, mX 3.8 
(3H, m). 3.7(1H, mX 3.1(ia mX 
2^2.7(2H, mX 15(1H, mX 
1 .3-1 , 1 (4H, mX 0^€H, d) 

8.6(IH, sX 7^1H, dX 7.2(1H. 
dX 4.6(2H, sX 4.4<2a *). 3^> 
(IH. mX 3^(1H, mX 3.7(1H, mX 
3 JCia 6X 3X)(1H, mX 2^ 
2.7C2H. mX 13-M(4H, m) 

8.6(1H, sX 7^(1H, dX 7.2<1H. 
dX4.4(2H, sX4.U2a tX 3.9 
(IH, mX 3^1H, mX 3.7(1H, mX 
3.1(1H, mX 2^2.7(2H, mX 
2^1H,8X25(2H,tX 13~ 
l.l(4H,m) 

8.6(1H, sX 7.8(1H, dX 7.2<1H, 
dX4.4(2H. »X4.1C2H,tX 3.9 
(IH, mX 3.8(1H, mX 3.7(1H, mX 
33(2H, sX 3.2(3H, sX 3jO(1H, 
mX 2^2.7(2H, mX 13-1.1 
(4H,m) 

8.6(lH,»X7^(lH,dX7.2<lH» 
dX 4.4aH. sX 43(2H, IX 3-9 
(la mX 3.8(3K mX 3.7(ia mX 
3jO(ia m), Z9-i7(2H, mX 
13-l.l(4H,ni) 



DMSOdfi 429 3 52 



DMSO-de 443 3 59 



DMSOdft 445 3 45 



DMSO-dft 429 3 S7 



DMSO-dft 431 3 76 



VMSO-d^ 413 3 49 



DMSO-d« 427 3 59 



DMSO-dft 419 IJ 47 



DMSCMft 437 2 53 



5,776,944 



77 



TABLE 20 



Examples 137 to 146 



RON 




OCH3 



OH 



Examp. 
No. R 



*H NMR, 5 (ppm) 



NMR 

soW. 



FAB. Reac. 
MS tixDe Ytetd 
(M + 1) (hr) {%) 



137 



138 



140 





8.8(1H, 6), 7^(1H, d), 4.7(1H, 
m), 4S(2H, s), 4 J(1H. m), 4.1 
(IH, m), 3.9(lti m), 3.0(1H, m). 

2.8- 2 J(2H, m), 2.65(3H, s), 
13(2H, m), 1.0(2H, mX 0^ 
(6H.d) 

8.8(1H, s), 7.8(1H, d), 4.8(1H, 
m), 4.7(2H, fi), 43(1H, m), 4.2 
(IH, mX 3.9(1H, m), 3.0(1H, m% 

2.9- 2.7(2H, m), Z7f3H, s). 2.2 
(2H, mX 2.1(2a m), 1.6(1H, mX 
lJ(lH.ni), 1.3C2H,idXO^ 
(2H, m) 

8.8aii sX73(lH, dX 4.7(1H, 
mX 4 J(2H, s). 4.3C1H, mX 4.2 
(IH, mX 3.9(1H, mX 3.1(1H, mX 
2S-2,8{2H, mX 2.7(3H, sX 1-7 
(4H, sX 1.6(2H, mX 1 J(2H, mX 
13(2H»mX 0.9(2H, m) 

8^{1H, sX 7^(1H. dX 4^(1H, 
mX 4.6(2H, s), 4.3(1H. mX 4.2 
(IH, mX 4X)(ia mX 3.8-3.6 
(4H, mX 3.1(1 a mX 2.9-2.7 
(2H, mX 2.7(3H, sX 2^15 
C2H, mX 1 3(2H, m), 0:9(211, m) 

8^1H,sX7.8(lH,d),4.6 
(2H, .X 4.3<ia m). 3.9(ia mX 
3.85C2H, dd), 3.1(1H, mX 3.0- 
2.8(21i mX 2.7(3H, sX 13C2H, 
mXl.l(lH,mX0^2H, mX 
0.5(2H, m), 03{2H, m) 



DMSO-d« 



447 



57 



DMSOkI^ 459 12 65 



DMSO-d« 473 



DMSO-d« 475 



DMSCMifs 459 



12 63 



12 63 



142 



143 



8^(1H, sX 7.8(lli dX 4.6(2H, 
sX 4.3(IH, mX 4.2(1H, mX 3.95 
(lH,niX3^(2H,d),3.05(IH 
mX 2.9-2.7(2H, mX 2.7(3H, sX 
1 WH, mX 13(2H, mX 1.0(2H» 
m), 0S(6H, d) 

8.8(lH,sX7.8(lH,d),4.62 
(2H,bX4.60(2H. sX43(1H, 
mX 4.I(IH, mX 3^1H, mX 3 J 
(lli«X3.0(lH,mX2.7(3H,fiX 
2^2.7(2H, mX 13{2H, mX 
1.0(2Ii m) 



DMSO^ 461 



DMSO-d« 443 



12 68 



12 30 



8.8(lli sX 7.8<1H, d), 4.6(2H» 
sX4,3(lH,mX 4^1H,mX 
4.15(2H,tX 3.1<lH,mX2.9- 
2.7(2H, mX 2^(1H, sX 2,7(3H, 
sX 2.5(3H.tX 1.3(2H,mX 
0J9(7H,m) 



DMSO-dfi 457 



12 52 



79 



5,776.944 



TABLE 20-coiitinued 



Exampks 137 to 146 




Ezamp. 
No. R 



•H NMR, 6 (ppm) 



NMR 



FAB, Reac. 
MS time Viekl 
(M + 1) (hr) <%) 



145 ~ 


OCHj 


8.8(1H, eX 7^(1H. d), 4.6(2li 
$), 4.3(1H, m).4.15(lH, m), 35 
(IH, m\ 3 J(2H, s), 3.10H. s), 
2^1 H, m), 2.8-2.6(2H, mX 
2.7(3H»s), 13<2H,m), 
05C2H,m) 


DMSO-d« 449 


8 39 


146 ~ 




8.8CIH, s% 7^(1H, dX 4.6(2H, 
sX4.3(2H,l), 4.25(lH,m), 4^ 
(IH, m), 3^1H, m), 3^(2H. t), 
2^2.7(2H, m), 2.7(3H, s>, 1.3 
(2a m),1.0(2H. m) 


DMSCMe 467 


12 57 



TABLE 21 



'' no!^ R 




OH 



*H NMR, 6 (ppm) 



NMR 

soN. 



FAB, Reac. 
MS time Vseld 
(M+1) Chr) (%) 



147 



148 



149 



150 



8.4<llisX7.7(2H.brX4J 
aH,mX4J(2H,s>,4X)-3.8 
C3H, mX 3.2<1H, m>, 2J8-2.6 
(2H, m),l.l(4H,sX05 
(6H,d) 

83(1H. B). 73(2H. br). 4.8 
(1H» m\ 4.3(2H, I), 4jt)-3,8 
(3H, m\ 2.8-2.6(2H, m), 2.2 
(2H, m). 2.1(2H, mX 1.6(1H, m). 
lJ(lH,mXl.l(4Hm) 

8.4(lH,sX7.4(2H, br),4.7 
( IH, m), 4^(2H, s), 4^1H, m), 
35C1H, mX 3.7(1H, mX 3i)(lH, 
m), 2.8-2.6(2H, mX 1.7(4H, »), 
1.6(2H,mX 1.5(2H, mX 1.1 
(4H, m) 

8.4(ia8X7>K2H,brX4^ 
(IH, mX 4.6(2H, »X 4-2(lIt mX 
4i>(lH, mX 3.8-3.6(«i mX 
3j0(lli mX r8-2.6(2Ii mX 
23-1 S(2H, m), i.2-0.9(4H, m) 



DMSO-dft 450 



DMSO-d« 



DMS(Vde 



DMSO-da 



462 



476 



73 



64 



12 



81 



5J76,944 



TABL-E 21-continued 




NH2 



Examp. 
No. R 



*H NMR, 6 (ppm) 



NMR 

sotv. 



FAB. Reac. 
MS time Vickl 
(M+1) (hr) (%) 



151 




8.4<iH, s% 73(m, br), 4.6 
(2H,s), 3.9(lH,m),3.8(2H, 
cW), 3.0(IH, mX 25-2.8(2H, 
m),1.0(lH,m>,0^(2a m), 
0.3 (2H, m) 



DMSO-de 462 



82 



152 



8.4<llt s),7.3(2H, br), 4 J 
(2H, sX 3.9(lH,m).3.8(2H, 
dd>,3.1(lH,iii), 2i>-2.7(2H, 
m\ l^lli m), 1.2-I.1(4H. m), 
0.9(6H, d) 



DMSa<]« 



464 



75 



153 



8.4<1H, 8),7.4<2H, brX4.6 
(2a 6X 4.59(2H, m), 4.2(1H. 
m), 3^1H, id), 3.7(1H, m\ 3 J 
(IH, sX 3.0(1H, m), 2.8-2.6 
(2H, m),l.l(4Iis) 



DMSO-d« 



446 



50 



154 



8.4(lH,s).73(2H,br),4.4 
(2H,sX4.1(lH,m),4.0C2H,tX 

m), 3.8(1H, m), 3.1(1 H, 
m), 2.8-2.7(2H, m). 2.8(1H, s\ 
2J(2H,t), l,2-0S(4H,m) 



DMSa<l« 



460 



8.4(lH,s).7.4<2H, br),4.4 
OCHj (2H, s), 4.3(2Ii 1), 4.1(1H, m\ 
3.9(1K m). 3.7(2H t), 3.6(1H, 
m), 33(2H, sX 3.C(3H, s), 2S 
(IH, mX 2.8-2.6(2H, mX 
13-0^4H» m) 



DMSO^ 452 



60 



156 



8,4<1H, sX7.4(2H, brX4.4 
(2H, sX 4.3(2H, t), 4XK21U mX 
3S(in, mX 3.8(2H, tX 3.7(1H, 
mX 3^1H, mX i9-i7(2H, mX 
1.1 (4H, 8) 



72 



83 



TABLE 22 



5J76.944 



ExBzspks 1S7 to 166 



RON 




^ R 



'H NMR, 5 (ppm) 



NMR 

BOtv. 



FAB, Reac. 
MS time Viekl 
(M + 1) (mm) (%) 



157 



158 



159 



8.8(1H, s), 8.1(lli dX 7-8(lH, 
mX 7.6(1H, ddX 73(lH,dd>, 
4.6(lli m), 4J(2H, s), 4^1H, 
m). 3^1H, mX 3.0( IH, m\ 
2^2,6(2Ii m), 0-9(6H, d) 

9JB(1K 6), 8.1(1H, d), 7^1H, 
m>,7.6(lH,ddX73(lH,ddX 
4.7(1H. m\ 4.4<21i 4.0(1H, 
mX 3^1H, mX 3.0(1H, mX 2^ 
2.6(2H, mX 2^(2H, mX 2-l(2H, 
mX 1.7(111, mX13(ia m) 

8.8(1H, s), 8.1(1H, d), 7^(1H. 
mX 7.6(1H, ddX 73( IR ddX 
4.7(1H, mX 4.4(2Ii sX 4jO(1H, 
mX 3^1H mX 3.0(1H, mX 2^ 
2.6(2a mX 2.2(2H, mX 2.1(2H, 
mX1.7(lH,iiiX1.5Ciam) 



DMSCXdft 



490 



15 



64 



DMSO-d« 502 



DMSa-dft 516 



20 61 



35 70 



160 




SMIK sX 8.1(1H. dX 7^(lli 
mX 7.6(1H. ddX 73(1H. ddX 
4^(l»i mX 4,4(2H, sX 4D(1H, 
mX 3S(1H, mX 3^3.6(4H, 
mX 3jO(1H, mX 2^Z6(2H, 
mX2^1^2H,m) 



DMSO-d« 



518 35 55 



161 



162 



163 




8.8(IH,BX8.1(lH,d),7.8 
(IH, dd), 7.6(1H, dc^ 73(1H, 
ddX4.6(2H,5X4.2(lH,mX 
3.9(1H, mX 3.8(2H, ddX 3X) 
(llimX 2.8-2.6(2H, mX M 
(IH, m), 0^(2H, mX 03(2H, m) 

8.8(ili &X 8.1(ia d). 7.8(1H 
dd), 7.6ClIi ddX 73(1H, ddX 
4.6(2H, BX4WH. mX 3^1H, 
mX3.8(2H, d),3.0(lH,mX 
2.8-2.6(2H, m), I^IH, mX 
0:9(6H»d) 

8.79(1H, sX 8.0l(lli d). 7,8 
(lH,mX7.6(IH,ddX7J(lH, 
ddX 4.73(2H, sX 4.61(2H, «X 
4.2 1(1H. mX 3.75(1H, mX 3 JO 
(ia«>. 3.35C2H, sX3.08(lH, 
m), 2^2.70(2H, m) 



DMSO-dtf 502 



30 65 



DMSO^j 504 20 70 



DhiSCXdft 486 60 52 



8.8(1H, «X 8.1(1H, dX 7,8(1H, 
mX7.6(lH,ddX7J(lH,ddX 
4.6(2H, 5X 4.1(lli mX 4.0C2H, 
tX 3.9ClItmX 3AiamX 
2.8-2,6(2H, mX 2.7(1H» bX 
2-5(2K,t) 



DMSO-dfl 500 



53 



85 



5,776,944 



TABLE 22-continued 



ExaiEpLes 157 to 166 



RON 




No. R 



NMR, 6 (ppm) 



NMR 

solv. 



FAB, Reac. 
MS time 
CM + 1) (min) 



Vield 

(%) 



166 



8.8(llis),8.1(lH,<l),7.8(lH, DMSO-d^ 492 
OCHj m),7.6(lH.dd),73(lH,ddX 
4,6(2H, sX 4.1(1H, m), 3.9(1H, 
m), 3 J(2H, b\ 3.1C3H, 6), 3^ 
(IH, m>, 2.8-2.6(2H, m) 

8^(1H, s), 8.1(1H, d), 7.8(1K DMSO-de 
m), 7.6(lli dd). 73(1H, m), 4.6 
(2H, s), 4.3(2Ii t), 4.1(1H, m), 
m), 3.8(2a tX 3.1(1H, 
m), 2^-2.6(2H, m) 



510 



30 



15 51 



TAB1JE23 



Exanqiles 167 to 176 



RON 



H2N 




'H NMR, & (ppm) 



NMR 

BOlv. 



FAB, Reac. 
MS time Vield 
(M+1) (far) (%) 



167 



168 



169 



170 




8.8(1H. s), 7.8(1H, d), 4.6(1H, 
m). 4 J(2H, q), 4.4(2H, s), 4.2 
(IH, m>, 3j9(1H, mX 3.1(1H, mX 
2S-2-7C2H,ioX1.45(31i tX 
0.9(6H,d) 

8.8(1H, sX 7^(lli d)» 4.7(1H, 
mX 4 J(21i q). 4>H2H, s). 4.2 
(IH, mX 4.1(1H. mX 3.1(1H, mX 
2^2.7(2H, m), 2.2(2H, mX 2.1 
(2aniX 1.7(ia mX l.6(lli mX 
1.45(3Kt) 

8^(lH,sX7-8(lH,dX4.75 
(IH. mX 4.6(2H, sX 4^2H, qX 
4a(lH, mX 3^1H, mX 3-0-2.7 
(2H, mX 1 WH, sX 1.63(2H, 
sX 1^2H,sX l-4(3H, t) 

8.7(1H, sX7WH,dX4.8(lH, 
mX 4 J5(2H, bX 4.5(2H, ddX 
4.15(1H, mX 3^5(1H. mX 3.7 
(2H mX 3.1(1H, mX 2.9-Z7 
(2H,mX2.1-1.9(2H,mXl-5 
(3Iit) 



DMSO-dfl 



DMSO-da 



DMSO-de 



423 



AS 82 



449 



DMSO-d(s 451 



77 



71 



87 



5J76,944 



88 



TABLE 23-contiiiued 



Exaiiq>ks 167 to 176 




OH 



No. R 



'H NMR. 5 (ppm) 



FAB^ Reac. 
NMR MS time Yield 

solv. (M + ]) (hr) (%) 



171 



172 



173 




OCHs 



176 



8.8(1H, 7.8(]H, d), 4.6 DM5CMl« 435 

(2H, s\ 4.45(2a m), 4.25(1H, 
fnX35>(2add).3.7(lH,m). 
3.1(1H, m), 1.45(3H, t), 0.5 
(2H, m), 0,25(2H, m) 

8.8(lH,s),7,8(lH,d),4.6(2a DMSO-d^ 437 

sX4.5(2H,q).4.2(lH,m),3S 

(lH,iii).3.85(2H,dd),3.1(lK 

m), 2^2.7(2H, m), l^XH, m>, 

05(6H,d) 

8.8aH, s), 7,8C1H, d), 4.62 DMSC>-d« 419 

(2H, s\ 4.5(2H. qX 4.4<21i s). 

4.2(1H, m\ 3S(IH, m\ 3-5(IH, 

sX 3.1(1H, mX 2-^2.7(2H, mX 

1.45(3H,0 

8.8(1H, sX 7.8(1H, dX 4.5<2H, DMSO^ 433 

dd). 4.2<lH,mX4.15(2H, iX 
3.9C1H, mX 3.1(1H, mX 2^ 
2.7C2H, mX X8(lli sX 2^2H, 
tX1.5(3a t) 

8.8(1H, sX 7^(1H, dX 4.6(2Ii DMSO-d« 425 

8X4.5(2H,dd), 4.15aH,mX 

3^1H, mX 3-3(2H, sX 3.1(3H, 

sX 2.9(1H, mX 2^(1H, mX 2.6 

(lH,niXl^<3H,() 

8.8(lH,sX7.8(lH,d),4.6(2H, DMSCX-d« 443 

»X 4.5(2H, ddX 43(2H, tX 4 J 
(IH, mX 3.9(1H, mX 3.8<2a tX 
2S-2.7<2H, mXlii(3H, t) 



84 



70 



50 



72 



39 



57 



EXAMPLE 111 
Synthesis of 7K^amin<>-3-incthoxylmino-pyiTolidin-l-yl>- 
l-cycl<^opyl-6.8-difluQro-4-oxo- 1 ,4-dihydroquinoliBe-3- 
caiboxylic add 



o o 



CHsON 




2.83 g (10 mmole) of l^cloim^yl-6J.8-trifluQro-4- 
oxo-1, 4-dihy<lroquiiK>liiic-3-carfooxylic acid and 4.27 g 
(11.5 nimoie) of 4-aminoinethyl-pyrrolidin-3-one 
O-mcHiyloxime ditrifluoroacctaie were added to 23 ni] 



dry acrtonitrile. Then. 4.6 g (30 mmole) of 1 .S-diazabicydo 
[ 5.4.0] undec-7-ene was added thereto and the mixture was 
refluxed fcH* 1.5 hours under heating aiul then cooled down 
to room tempmture. 15 ml of distilled water was added to 
the reaction solution. The precipitated solid product was 
separated and dried to obtain 2^4 g (Yield: 55%) of the title 
compound. 

*H NMR (DMSCMi^j, ppm): 5 8.6(1H, s), 7.75(1H, d). 
4.35(2H, s). 4.1-3.9(2H, m). 3.8(3H, s), 3.7(1H, m), 335 
(lH,m). 2.9-2.6(2H, m), 1.25 (2H, d), 0.95(2H, s); FAB MS 
(POS): [M+H1=407 



EXAMPLE 178 

65 Synthesis of 7-(4-aminonKthyl-3-methoxyimiDopyzrolidin- 
l-yl)-8-chloro-l-cycloprooyl-6-fluoro-4-oxo-l,4- 
dihydroquinoline-3-carboxyUc acid 



89 



5,776.944 



90 



o o 




NH2 



OH 



O O 



10 




OH 



141 mg (0.5 mmole) of l-cyclopropyl-8-chloro-6,7- 
difluQro-4-oxo-l,4-dihydroquinoline-3-carboxylic add and 
205 mg (0.55 mmole) of 4-amiDomcthylpyirolidin-3-one 
O-methyloxime ditrifluoroacetate were reacted for one hour 
according to the same manner as Example 177. Tlien. the 
reaction solution was concentrated and the residue was 
puriiied with preparative HPIjC to obtain SS mg (Yield: 
42%) of ^e title compound 

NMR (DMSO-dfi, ppm): 6 8.7(1H, s), 7.85(1H. d), 
4.4(1 H. m). 3.75(3H, s), 3.7(3H, m). 3.4(2H, m). 3.0-2.7 
(2H, m), 1^5(2H. d), 1.0(2H. s); FAB MS(POS): IM+H]= 
423 



25 



141 mg (0.5 mmole) of l-cydopropyl-7-chloro-6'fluoro- 
4-oxo-1.4-dihydro |1.8 lnaphthyridine-3-carboxylic acid 
and 205 mg (0.5 mmole) of 4-aminomethylpyrrolidin-3-one 
O-methyloxime ditrifluoroacetate were reacted for 0.5 hour 
according to the same manner as Example 177 to obtain 167 
mg (Yield: 85%) of the title compound. 

*H NMR (DMSO-d«, ppm): 5 8-6(lH, s). 8.05(1H, d), 
4.55(2H, s), 43(1H. m), 3.85(3H, s, IH. m), 3-7 (IH. m), 
3.1-3,0(2H. m). 1.2-1.0(4H. m); FAB MS(POS): fM+H]= 
390 



EXAMPLE 181 



EXAMPLE 179 

30 

Synthesis of 7-(4-aminomethyI-3-methoxylrainonyrrolidin- 
Synthesis of 7-(4-aminomethyl-3-methoxyiminopyrrolidin- l-yl)-l-(2.4-difluorophenyl)-6-fluoro-4-oxo-l,4-dihydror 
1-yl)- 1 -cyclopronyl-6-fluoro-4-oxo- 1 .4-dihydroquiDoline- [ 1 .8]nq>hthyridine-3-caiboxylic acid 
3-c2tfboxylic add 

35 

O O 




OH 



45 




OH 



132 mg (0.5 mmole) of l-cydopropyl-6,7-difluoro-4- 
oxo-l,4-dihydroquinoline-3-carboxylic acid and 205 mg 
(0.55 mmole) of 4-aminomethylpyrrolidin-3-one 
O-metiiyloximc ditrifluoroacetate were reacted for 3 hours 
according to the same manner as Exan^lc 177. Then, the 
reaction solution was concentrated and the residue was 
purified with prq>arative HPLC to obtain 73 mg (Yidd: 
37%) of die title con^Kxind. 

NMR (DMSO-dfi, ppm): 5 8.6(1H, s). 7.85(1H, d), 
7.2(1H, d), 4.4(2H, d), 3.9(1H, m), 3.85(3H, s), 3.8^3.65 
(2H. m), 3.0(1H, m), 2.9-2.7(2H, m), 13(2H, m), 1.1(2H, 
m); FAB MS(POS): [M+H1=389 



55 



177 mg (0.5 mmole) of l-(2,4-difluorophenyi)-7-chloro- 
6-fluon>4-oxo- 1 ,4-dihydro[ 1 .8 lnaphthyridine-3-carboxylxc 
add and 205 mg (0.55 rmnole) of 4-aminomethylpyTrolidin- 
3 -one 0-med>yloxime ditrifluoroacetate were reacted for 0.5 
hour according to the same manner as Exan^le 177 to obtain 
59 mg (Yield: 25%) of the title compound. 

NMR (DMSO-d^. ppm): 8 8.85(1H. s). 8.05(1H, d), 
7.75(1H. dd). 7.6(1H. dd), 7.35(1H, dd). 4.3(2H. m), 3.8(3H. 
s, IH. m), 3.6(1H, m), 3.0 (IH, m), 2.7(2H, m); FAB 
MS(POS): (M+H]=462 



60 



EXAMPLE 180 



EXAMmX 182 



Synthesis of 7-(4-aminomethyl-3-methoxyiminonyrroUdin- 65 Synthesis of l-cyclopropyl-5-amino-6,8-difluoro-7-(4- 
l-yl)-l-cyclopropyl-6-fluoro-4-oxo-l»4-dihydro(1.8] aminomethyl-3-methyloxyLminopyiToUdin-l-yl)-4-oxo-l 
naphthyridiine-3-carboxylic add 4-dihydroquinoline-3-carboxylic add 



5.776.944 



91 




OH 



148 mg (0.5 imnole) of l-cyclopropyl-5-aimDO-6.7,&- 
trifluoTo-4-oxo-l,4-dihydrcK3iunoliiie-3-carboxylic acid and 
205 mg (0.55 mmole) of 4-aiiiinoincthyJpyxrolidiii-3-one 



92 



Omcthyloximc ditrifluorcacetatc were refluxed for 4 hours 
under beating according to the same manner as Example 
177. Then, the reaction solution was concentrated and the 
residue was purified with preparative HPIjC to obtain 84 mg 
(Yield: 40%) of the title compound. 

'H NMR (DMSOd^. ppm): 5 8.49(1H. s). 7.28(2H. bs). 
4.3(2H, s), 3.9(2H, m), 3.8(3H, s), 3.7(1H, m), 2.6-2.8(3H. 
m). 1.05(4H. m); FAB MS(POS): [M+Hr=422 

EXAMPLES 183 TO 202 

The compounds prepared in Preparations 40 and 55 to 57 
were treated according to the same procedure as Example 
177 to 182 to prepare the respective compounds 183 to 202 
of which NMR and MS data are listed in the following Table 



TABLE 24 




OH 



FAB MS Reac. 

E» NMR (DMSO-d*) (POS) Tune Yield 

Q ^1 ^2 5 (ppm) {M-kH] (hr) (%) 

183 CF H 8.8(lH,B).7^IH,d),435(lH, 393 23 41 

mX 3 ^(2H, m), 3.7(2H, m), 3.4 
(la m). 3.0(2H, m). 1.2-li) 
(4a m) 

184 CF Kt 8.8{ias),7S(iad),4.4(ia 421 2 38 

mX4.2(2H,q|),4.1-3^2H,ni), 
3.4C2a m), 2^(2a m\ 1.4(3^ 
t% 1.25-1 D(4H.m) 

185 CF Ph 8^iasX75(iad), 73-7.1 469 4 29 

(5a mX 4.3(ia m), 3^3.7(3a 
mX 3.4(2a m), X8C2a m% 1 .2 
(2a d). lD5{2as) 

^ 8.8(ia5),7^ia<D.4j5(ia 449 2 35 

d% 4.1-3.9(3a mX 3.4<2a mX 
2^2.7(2a m), 1 J5(9a «X 
1.2-0.95(4a m) 



H 8.9(iasX7^iadX4-4<ia 409 39 

roX 3.8C2a mX 3.7(2a mX 3.4 
(la mX 2S(2H, mX 1.25(2amX 

i.i(2a*) 

188 CCI Et 8^ia»X7Wad).4J5 437 IJ 37 

CianiX4.2(2aqX 355-3.75 
C3a mX 3.7C2a m), 3.4(2a mX 
2.85-2-7(2a iDX1.4(3a tX 
13-1.15(4a m) 

189 CCI Ph 8J>(ia«X7WadX 73-7,1 485 43 23 

(5a mX435(lH.niX 4.1-35 
Oa inX 3.65(2a mX 335(2a 
m), 2.8-2.7C2a m). 1.15(2a d). 
055(2afi) 

190 ca tBu 85(iasX7^5ciadX43(ia 465 3 51 

m)355-3^(3a mX 3.7(2a mX 
3.4{2a m). 2.B(2a mX 13(9K 
bX 1.2-1.0(4ani) 



93 



5,776,944 



TABLE 24-contiiiued 




FAB MS Reac. 

Ex. *H NMR (DMSO-dft) (POS) Tune Vield 

No. Q Ri R2 6(PPm) P*i + HJ (hr) (%) 



191 CH H 8.6ClIi s), 7.85(IH. dX 7.2(1H, 375 2.2 42 

dX 4.4(1H, m), 3.9(21t m). 3-8- 
3.65(3H, ID), 2.M.7C2H, m), 13 
(2H,dX l.l(2H,s) 



-0 



192 CH Et 8.6(lH,s>,7J8aH,d),7.2{lH. 403 1 J 40 

6% 4.4<1H, m), 4.25(2H, q), 35- 
3.70H, mX 3 JC2a m>. 2.9-2.7 
(2H, m), 13(3a t\ 1.25-0S5 
{4H, m) 



193 CH Ph 8.6(lH,sX7^(lH,d), 7^7.2 451 

(5H, m, IH, d), 4 J5(1H, m\ 4.0- 
3^PH, m), 3-5(2H, mX 2^2.7 
(2H, ro), 1.3(2H, d), 1.15(2H, 5) 



-< 



tBu 8-6(lH, sX 7.75(1H, dX 7.2(1H, 
dX 4 J5(1H, mX 4jO-3.8(3H, mX 
3 J(2H, mX 19^2.7(2H, mX 1.4 
(9H,sX 1.2-1. 05(4H, m) 



195 N H 8.6(lH,5X8.KlH,d),43C2H, 376 1 61 

»X 4.3(1H, mX 3.8(1H, mX 3.65 
(IH, mX 3 J5(1H, mX 3 J)-25 
(21imX 1.2-lJ0(4H, m) 



196 N Et 8.6(lH,sX8.05(lH,dX4J5 404 1 57 

{2H, sX 4.3(1H, mX 4.25(2H, 
q), 3.8C1H, mX 3,7(1H, mX 3.4 
(IH, mX 3.0-2.8V2H, mX 1 35 
(3H,tX 1.2-055(4H,m) 

197 N Ph 8.6(lH,sX8.l(lH,d), 7.7-73 452 1 40 

(5H mX 4.6(2H, sX 435(1H, mX 
3.9(1H, mX 3.75(1H, mX 3.4{1H, 
mX 3j05-2.8(3H, mX 1.25(2H, 
dX 1.05(2^5) 



^ *Bu 8,6(lH,sX8i)5(lH,dX4J5 

(2H, 5X 4.35(1H, mX 3-95(lH 
mX 3.7(1H. mX 335(1H, mX 3.0- 
2.85(2H. mX 135(9H, sX 1.15 
(2H.dXl.0C2a 8) 



199 N F H 8.85{lH,BX8.1(lH,dX7.75 44S 1 33 

\ , (IH, m), 7.6(1H ddX 735(1H, 

/~r\ ddX 4.3(1H, mX 3.8(3H, mX 3.6 

_y \_ F (IH, m), 3i)(ia mX 2.7(2H, m> 

200 N P Et 8.85(lH,sX8.Q5(lH,dX7.75 476 1 37 

\ (lH,niX7.6(lH,ddX735(lH, 

/~r\ dd), 4.3(1H. inX 4.25(2H, qX 

_/ \_ F 3.75(3H, mX 3.6(2H, mX 2.95 

\ \^ / (2H, mX 2.7-2.6(2H, mX 1.4 

\ / (3H, 0 



95 



5,776,944 



96 



TABLE 24-coiitiiiued 



Ex8nq>les 183 to 202 



RjON 




Ex. 

No. Q 



NH2 



'H NMR (DMSO-d«) 



FAB MS 
(POS) 
fM + H] 



Reac. 

Tune Yield 
Off) (%) 



201 N 


F 


Fh 8.85(lH,sX8.1(lH,dX7.7S 

(IH, m), 7.6(IH, dd>, 7 J5-7J3 
(5H, m, IH, dd), 4.35(1H, mX 3.75 
p (3H, m), 3.65(2H, m), 3SXm, m), 
2.S5(HU m) 


524 


1.5 29 


202 N 


F 


tBu «.85(lli sX 8.05(1H, dX 7.73 
<ia m). 7^5(iH, ddX 7 JCIH, 
ddX 4.3<ia m\ 3^3H m). 3 J3 
_ p (2H, m). 29(731, m), 2.7-2.65 
(2H,m), 13(9H,s) 


504 


0.5 41 



EXAMPLE 203 
Separation of E, Z Isomer of the Con^xNind Prepared in 
Example 180 



H2N 




35 



Z-isooaer faoti) 




OH 



CHjO— N 



3.99 g (10 mmol) of the 7-(4-ainiDomcthyl-3- 
methyloxylminopyrroLidin- 1-yl)- l-cyclopropyl-6-fiuaro-4- 
axo-i*4--<lihyd^l.8-n^>hthyridiiie-3-cait>oxyHc acid pre- 
pared in Exaii^>lc 180 was compleldy dissolved in 100 ml 
of 8 solvent mixture of dicUoromethane and methanol (WL 
vA^), under reflux. 1.0 g (10.5 mnool) of methancsulfonic 
acid was added thereto in one portion whUe stirring. The 
resulting solution was heated overnight. Aftex the heated 
solution was cooled to -10° C, it was filtered. The filtrate 
was twice washed with 10 ml ctf methanoL then washed with 



30 

20 ml of diethylether, and finally dried under nitrogen flow 
to obtain 3.6 g (Yield 75%) of a beige cake containing oxime 
Z/E mixture (80:20 on HPLQ. 
E-i somen tj^.64 min 
Z-isomer. tje?8.37 min 
250 mg of the powder thus obtained was dissolved in 3 ml 
of water and the resulting solution was separated on IVc- 
parative HHX. The desired fraction was collected and 
^ readily adjusted to about pH 6.5 by adding 1 N NaOH. After 
the acetonitrfle was evaporated, the resulting suspension was 
filtered and washed widi water (2 mlx3). The wet f^^^ thus 
obtained was extracted with chloroform (20 mlx2). The 
remaining solvent was evaporated and the residue was dried 
in vacuo to obtain 30 mg of white solid. The E- and 
Z-isomers were coUected using the same procedure. 
E-isomcr 

*H NMR(aX33, 5,ppm): 8.69(lH.s), 8.05(1 H,dJ=12.5 
Hz), 4.60(2H.ddJ=19 Hz), 4. 12(2H,dd J=8 Hz), 4.00(3H^), 
3.71(lHjn),3.55(lHj3i),3.l0(2H,d), 1.36(2Hjn), 1.14(2H, 
m) 

Z-isomer(CDa3, 5, ppm): 8.70(lH,s), 8.05(lH.d). 4.61 
(2H^). 4.28(lH,dd), 3.99(3H,s), 3.90(lHan), 3.69(lHjn), 
3.10(lHjn), 3.00(2H,d), 130(2H„), 10.5(2Hjn) 

55 EXAMPLE 204 

Synthesis of 7-( 4-aminomethyl-3- 

methyloxyiminopyrrolidin- 1-yl)- l-cyclopropyl-6-fluOTO-4- 
oxo-l,4-dihydro-l,8-naiAthyridine-3-carboxylic acid nocth- 
anesulfonatc 

60 3.89 g (10 mmol) of 7-(4-aminomethyl-3- 
methyloxymin<^yyrrolidin-l -yl>l-cydopropyl-6-fluOTO-4- 
oxo-L4-dihydro-L8-naphthyridin&-3-carboxylic acid pre- 
pared as in Exainple 180 was suspended in 110 ml of a 
solvent mixture of dichloromediane and ctfaaDol (8/2, vAr). 

65 0.94 g (9.8 mmol) of medianesulfonic add was added 
dropwise thereto and the resulting solution was thoroughly 
stirred for 1 hour at 0* C. The solid thus produced was 
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filtered, washed with ethanoL and then dried to obtain 4.55 
g of the title compound, m-p.: 195** C. (dec.) 

*H NMR(DMSO-d^ 6 (ppna): 8.57(lH.s), 8.02(lH,d) 

EXAMPLE 205 

Synthesis of 7-(4-aminomethyl-3- 

methyloxylininopyTroiidiD-l-yl)-l-cycloi»-opyl-6-fluoro-4- 
Qxo-1.4-dihydro-1.8-naphthyridine-3-carboxyUc acid mcth- 
anesulfonate-3 hydrate 

A sonicator filled with water was adjusted to 40** C. and 
was sealed with a lid. Then, a nitrogen introducing tube and 
a nitrogen excreting tube were connecled to the vessel. 
When the pressure of the dried nitrogen introduced through 
the nitrogen introducing tube was adjusted to 20 psi. the 
relative humidity of the humidified nitrogen excreted 
through the excreting tube was more than 93%. 1 g of the 
anhydride having moisture content of about 2.5% prepared 
in Exan^le 204 was introduced into a fritted filter and the 
humidified nitrogen prq>ared acc<x'ding to the above men- 
tioned process was passed through. Samples were taken 
after 0. 5. 10, 20. 30, and 60 minutes, respectively, and the 
moisture content with the lapse of time was measured, from 
ttie results shown in FIG. 8, it can be seen that moisture 
content of about 10% is constantly maintained when the 
humidifying procedure is carried out over 30 nunutes. The 
X-ray diffi^ction pattern of the humidified sample was 
identical to that the 3 hydrate obtained after recrystallization. 

EXAMPLE 206 

Synthesis of 7 -(4-aminomethyl-3- 

mcthyloxyiminopyrrolidin- 1 -yl)- l-cyclopropyl-6-fluoro-4- 
oxo-1.4-dihydro-l.$-naphthyridine-3-cartx>xylic acid meth- 
anesulfonate-U hydrate 

The title compound can be prepared by two different 
processes. 

In the first process, 1.0 g of the anhydride prq>ared in 
Exan^le 204 was dissolved in 17 ml of a mixture of water 
and acetone (10/7, v/v). The solvent was slowly evaporated 
in darkness leaving 0.8 g of the title con^und as a solid. 

In the second process, 5.0 g oi the anhydride prepared in 
Example 204 was added to 10 ml of water and the mixture 
was heated to about 45** C. in order to dissolve the anhy- 
dride. After 20 ml of ethand was added thereto, the resulting 
solution was stiired and then allowed to stand to form a 
solid. The solid thus produced was filtered and dried under 
nitrogen flow to obtain 2.6 g of the title compound. 

biolcxjICal example 1 

In Vitro Antibacterial Activity Test 

The antibacterial activity of die compounds according to 
the present invention was determined by measuring their 
minimum inhibitory concentrations (MIC, pg/mi), against 
standard strains, clinically isolated strains and strains resis- 
tant to some antibacterial agents. In this test, the known 
antibacterial conqx>unds, ofloxacin and ciprofloxacin, were 
used as the comparative agents. The minimum inhibit<Ky 
concentration could be determined by diluting the test 
compounds acco-ding to a two-times dilution n^thod, dis- 
persing the diluted test con^xmnds in Mueller-Hinton agar 
medium and then inoculating 5 pi of the standard strain 
having 10^ CFU per ml to the medium, which is then 
incubated for 18 hours at 37° C. The measured results are 
described in the following Table 25. 
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TABLE 25 



10 



15 



20 



25 



30 



35 



50 



60 



65 



Minimum Inhibitory CoocectnUion of the test oompouods 



ExaOBptes 



Test Stnins 


] 


12 


34 


56 


89 


6538p 


SO. 006 


£0.008 


£0.008 


£0XX)6 


£0.008 


£0.008 


£0.008 


£0.008 


£0j00e 


£0.008 


gioigio 










£0.008 


77 


50.008 


£0.008 


£0.008 


£0008 


2 


1 


4 


2 


1 
















£0.008 


£0.008 


£0.008 


£0.008 


£0.008 
















2 




2 


2 


0.5 












0.063 




0X)31 


0.031 


0.13 


0,016 


29212 












Afln/Zu r wtittrtltr 


£0X)08 


£0.006 


£0.008 


£0.008 


£0.008 


Micrococcus iuteus 9341 


QJ0(3 


0 13 


0.13 


0.063 


0.25 


tjscnencnto coti iujjd 


£0j008 


£0j006 


0.016 


£0.008 


0.016 


bscntnctua con jitUI 


S 0.008 


Oj016 


£Oj008 


£0.008 


0.016 




0X)16 


0J063 


0.13 


£0XX)8 


0.063 


Escttcncfiui coil 


0.25 


0.5 




0.5 


0.25 


TFM^ 345 5E 












Blschsrichi^ coli 


0.063 


0.25 


0_5 


0.25 


0.13 














Escherichia coti 


A rum 




0 13 


0X)63 


0.063 














PseuJomanas aeruginosa 


1 


2 


0.5 


2 


2 


1912E 












Pseudotnoaas aemgitiosa 






z 


2 


2 


10145 












Acinetobacttr 


£0.006 


0.016 


0.031 


£0XX)8 


0.031 


caicoaeeticus 15473 












Citrvbacter diversus 


0.O63 


0.13 




Oj016 


0 13 


2046£ 












EfitpivbactBK cloacae 


0.031 


0.13 


0.25 


0.031 


0.13 


1 194£ 












Enterobacter cloacae 




0.063 


0J063 


£0.008 


0.016 


P99 












Klebsiella aervgenes 


0 25 




0.5 




0.5 


197 6E 












Klebsiella aerogenes 




0.13 


n mi 


0 016 


0 25 


108 2E 












Soimonelia typimurium 


0.13 






0 031 


0. 13 


14028 


















£xampiies 






Test Stnins 


97 


102 


103 


104 


177 


Staphylococcus aureus 


SO. 008 


0.016 


£0j0O8 


£0XXj6 




6S38p 












Staphylococcus aureus 


£0.008 


£0.008 


£0.008 


£0.008 


£0.008 


giorgio 












Staphylococcus aureus 
77 

Staphylococcus aufeus 


0.016 


0.016 


50.006 


SOXiOb 


0.016 


2 


4 


4 


8 


A K 


241 












Staphyiocooctts 


£0.008 


£0.008 


£0.008 


0O16 


£0.008 


epiJermi£s 887E 












Staphyhooccus 


1 


1 


4 


4 


1 


epidemddis 178 












Streptococcus faeailis 


0X>63 


0.063 


0.031 


0.031 


0.031 


29212 












Bacillus subtUis 6633 


£ox)oe 


£0X)06 


£0.008 


£0.008 


£0.008 


Micrococcus luteux 9341 


0-063 


0^ 


0.13 


0.13 


0.063 


Escherichia coH 1QS36 


£0j006 


£0X)06 


£0X108 


£0.006 


£0.006 


Escherichia coti 3190Y 


£0.008 


£0i)08 


£0X108 


£0.006 


£0.008 


Escherichia coli 8 5 IE 


omi 


0X)63 


£0.008 


£Oj008 


0.031 


Escherichia coU 


0-13 


OJ 


0-13 


0.25 


0.25 


T£M3 3455E 












Escherichia coli 


0.063 


0.25 


0X)63 


0.13 


0.13 


TEM3 3739E 












Escherichia coli 


0.031 


0.063 


Oj031 


Oi)31 


0.063 
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Mimmuin lohibitDTy Conoentratioo of the test oompouods 
(Hg/ml) 



TEM9 263SE 
Pseudomonas oerugincfsa 
1912E 

Pseudotnonas aeruginosa 
10145 

Acinriobacter 
calcoacfticus 15473 
Citrobaettr dtvemu 
2D46E 

Enterxtbacter ckxxcce 
H94E 

EriKrobacier cicacae 
P99 

KiebsuUa aetogenes 
1976E 

KlebneUa aetogenes 
1082E 

Sabnonetla typunuritan 
14028 



1 


2 


0.5 


1 


0.5 




1 


2 


0.5 


1 


0.5 




0.016 


0.063 


0.031 


S 0.008 


0.13 


10 


0j063 


0.13 


0.13 




0.031 




0X)63 


0.25 


0.016 




Oj063 




S0.O0S 


0031 


S0.008 


0.016 


Oj016 


15 


0.25 


0.5 


0-063 


0-13 


0.13 




0.13 


0.25 


0.031 


0.031 


0J063 




0.13 


0.25 


0.031 


0.031 


0D63 





rats (male), weighing about 230±10 g. Specifically, the test 
compounds of the present invention were administered in an 
amount of 20 mg/kg of body weight to test rats via femoral 
veins. Then, bloods were coUected at certain intervals after 
administration of the test compounds from femoral veins 
and analyzed by means of Agar Well Method to measure the 
blood concentration of the test compounds from which 
pharmacokinetic parameters, half life (Tj^. and AUC (area 
under tiie curve), were calculated. The obtained results arc 
described in the following Table 26. 

TABLE 26 



Route (far) 



{|4g/ml> 



(br) 



F 

(%) 



Exanyles 



CFLX 


IV 


1.76 ± 0-035 




71 




PO 


1.7 ± 0.108 


1-M± 0.368 1.13 ±0.605 




EX. 89 


IV 


2.29 ± 1.13 




>100 




PO 


6.69 ± 2.78 


4.89 ± 2.23 2.18 ± 0.77 




EX. 177 


IV 


132 ± 0.38 




47.23 




PO 


353 ± 1.31 


0.37 ±0.11 OJl ± 0.33 





Test Stnjns 


178 


179 


180 


OFLX 


CFUC 


Staphytoetxcus aureus 


0.031 


S0.008 


£0.008 


0.25 


0.13 


6S38p 












Staphyioaxvur aureus 


0.016 


0.016 


S0.008 


0.25 


0.25 














Stoffhyiocoocus aureus 
77 

StaphyUiCOCCUS aureus 


0XD31 


0.031 


50.008 


0.25 


0.25 


1 


2 


2 


64 


64 


241 












Staphylococcus 


0.031 


0.016 


£0.008 


0.25 


ai3 


epideimidis 887E 












Stof^rylacoocus 


1 


2 


2 


32 


128 


epuiermidis 178 












Streptococcus faecedis 


Oj063 


0.031 


0.063 


2 


03 


29212 












BociUus tubtilis 6633 


0j016 


S0.008 


£0.008 


0.063 


0X)31 


Micrococcus luteus 9341 


0.25 


0.13 


0.13 


2 


2 


Escfmrichia coti 10SS6 


Oj031 


<O.0O8 


£0.008 


0-031 


£ojooe 


Escherichia coU 3190Y 


0j016 


S0.008 


£0.008 


0.016 


£0XX)6 


Escherichia coli 85 IE 


0X)63 


S0.008 


£0.008 


0.063 


0O16 


Escherichia coU 


1 


0.13 


0.25 


0.5 


0.25 


TEM3 3455E 












Escherichia coU 


0.5 


0.063 


0.13 


OS 


0.13 


TEMS 3739E 












Escherichia coli 


0.25 


0.031 


0.031 


0.063 


Oj031 


XEM9 26396 












Pseudomonas aeruginosa 


0.5 


0.25 


0.25 


0.5 


031 


1912E 












Psewiomoftas aeruginosa 


1 


0.25 


0.25 


2 


0.25 


10145 












Acirtetobacter 


0.13 


0.016 


0.0634 


0.25 


0.25 


oaleoaoeticu* 15473 












Citrobacter diverrus 


0.13 


0.031 


0.016 


0.063 


0.016 


2M€E 












Etitenobader cloacae 


0.13 


0.031 


0.031 


0.063 


Oj031 


1194E 












Eruerobacter cloacae 


Oi)63 


0.008 


£0.008 


£0.008 


£0008 


P99 












KiebsieUa aerogencs 


0.5 


0.13 


0.13 


0.25 


0.13 


197ffi 












KiebsieUa aervgenes 


0.25 


0.031 


0.016 


0.063 


£OjOOS 


10S2E 












Salmonella typimurium 


Oi}63 


0.063 


0.031 


ai3 


OjQ31 


14Q28 












Note) 

OELX - Ofloxacb 
CFLX = Cqvoflaxacin 



Note: 

C3=LX = CipfofloKocin 
25 rv = Intrftvenous 
PO = Per oral 
T|y3 = Biological half life 

= Maximum blood 
T,^ = Time sfaowipg 
tJuc test ^ iipo\m4 
F = BioavaifatnliQr 

30 



maxinusD blood coocentratioD after admitttstxatioa of 



BIOLOGICAL EXAMPLE 3 
Acute Oral Toxicity Test 

To detcnnine the acute oral toxicity of the compounds 

33 prepared in Examples 1 and 34. the test solution containing 
the compounds in various concentrations were orally admin- 
istered to ICR male mouse in an amount of 10 nil per kg of 
body weight For 7 days after administration, the lethality 
and the conditions of test mouse were observed, from which 

^ LDjo value (mg/kg), was calculated. The obtained results 
are described in die following Tabic 27. 



TABLE 27 


Toxicity 




Test Coinpotiiid 


LD,o vahie 


(Exan^le No.) 


{mgftg) 


1 


>ijooo 


34 


>3,000 



BIOLOGICAL EXAMPLE 2 
Phanaac<^anetic Test 

The f^armacokinteic properly parameters of the com- 
pounds of the present invention were determined using SD 
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TESTEXAMR-E 1 
McMsture Adsorption Test of the Anhydride Prepared in 
Exai]:q>le 204 

55 Under various relative humidities at 25** C. the moisture 
adsorption velocity and the equilibrium moisture content of 
the anhydride pr^>ared in Exanqde 203 were determined by 
means of an automatic mcnsture adsorption analyzer (MB 
300 G Gravimetric Sorptioo Analyzer). This instrument 

60 produces a specific relative humidity at a specific tempera- 
ture and continuously records the weight change of a san^le 
due to adsorption or desoiption of moisture as measured by 
a micro balance inside the instrument. 16 mg of the anhy- 
dride sanqile was loaded on the micro balance and the 

65 mcnsture contained in the sample was rcnxived under a dry 
nitrogen stream at 50* C, A weight change of less than 5 fig 
per 5 minutes was the criterion for complete dryness. 



5,776,944 
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Thereafter, the inner ten^rature was adjusted to 25° C. and 
the sample was tested varying the relative humidity from 0 
to 95% at 5% intervals. The sample was considered to have 
reached equilihritun at each relative humidity tested when 
the weight change was less than 5 pcr 5 minutes. FIG, 1 
shows the moisture adsorption velocity, that is. the time 
required for the sample to reach equilibrium at each relative 
humidity from 0 to 95% at 5% intervals. Initial moisture 
adsorption proceeded very speedily at each relative humidity 
tested. In most cases, the equilibrium was reached within 2 
hours. FIG. 2 shows the weight incrcment(%) at each 
relative humidity, that is. the equilibrium moisture content 
It is clear frc»n FIG. 2 that the equilibrium moisture content 
is dq>endent upon the relative humidity. 

TESTEXAMKJE2 
Thermal Analysis of the Anhydride Prq^ared in Example 
204 and 3 Hydrate Prepared in Example 205 

For the Edfferential Scanning Calorimetry. MHI'l'LER 
TOUEDO DSC82 Ic and METTLER TOLEDO STARe Sys- 
tem were used. 3.7 mg of sample was weighed into tiie 
aluminum pan. which was then press sealed with an alumi- 
num lid. After three tiny needle holes were made on the lid. 
the sample was tested by beating frx>m normal temperature 
to 250'' C. at a rate erf 10* Omin. As can be seen from FIG. 
9. the endothermic peak due to the vaporizatioD of the water 
molecules contained in the 3 hydrate begins at around 50* C. 
and the exothermic peak due to the thermal decomposition 
was observed at around 180* to 220* C. In contrast^ the 
anhydride showed only an exothermic peak due to thermal 
deconqx3siti(Mi at around 185* to 220* C. without any 
endothermic peak. 

In the thcrmogravimetric analysis. SEIKO TG/r)TA220 
was used. 3.8 mg of the sample was weighed into an 
aluminum pan and was heated from normal temperature to 
250* C. at a rate of 10* C./min according to tfie tenq>erature 
raising program. As can be seen from FIG. 10, weight 
decrement was observed at the ten[q>erature range of endot- 
hermic peak, the extent of which correspcMids to the moisture 
content determined by Karl-Hshcr method (MctUcr Toledo 
DL37KF Coulometex). 

TESTEXAMHJE3 
Equilibrium Moisture Content Determination of Hydrates 

Six saturated aqueous salt solutions were introduced into 
each desiccator to control the inner relative humidity to a 
specific value as rqiresented in the following Table 28. 
Then, equilibrium moisture contents of 3 hydrate and 1.5 
hydrate prepared in Exan^>les 205 and 206. respectively, 
were determined at several relative humidities. 

TABLE 28 



10 



15 



20 



25 



30 



35 



45 



was taken to be weighed. After 13 days had passed, one of 
the three samples inside each desiccator was taken and the 
moisture content of each was measured by the thennogravi- 
metric analysis described in Test Example 2. Equilibrium 
moisture content at each relative humidity is represented in 
FIG. 3 (3 hydrate), and FIG. 4 (1.5 hydrate). HG. 3 shows 
that moisture content of the 3 hydrate is maintained around 
10% fOT the whole relative humidity range tested; FIG. 4 
shows that the moisture content of the 1.5 hydrate is 
maintained around 5% at the relative humidity of 23 to 64%. 
Both hydrates are stable since they keep a constant equiht)- 
rium moisture content regardless of the relative humidity 
change. 

TEST EXAMPLE 4 
X-ray Diffraction Analysis 

After 50 mg of the anhydride in Example 204. the 3 
hydrate in Exan^le 205. and the 1.5 hydrate in Example 206 
were each thinly spread on the sanq^le holder. X-ray dif- 
fraction analyses (35 kVx20 mA Rigaku Gergcflex D/max- 
niC) were performed under the conditions listed below. 

scan speed (29) 5*/min 

sampling time: 0.03 sec 

scan mode: continuous 

20/8 reflection 

Cu-target (Ni filter) 

Results of X-ray diffiraction analyses on the anhydride, the 
3 hydrate, and the 1.5 hydrate were as depicted in FIG. 5. 6, 
and 7. respectively From these spectra it can be verified that 
their crystal forms difi'er from each other. 

TEST EXAMPLE 5 
Chemical Stability Under Heating 

The chemical stability of both the 3 hydrate prepared in 
Exan^e 205 and the 1.5 hydrate prepared in Exaiz^>le 206 
were compared with the chemical stability of the anhydride 
prqsared in Exan^le 204 as follows in order to d^ermine 
the effect on chemical stability of the extent of hydration. 

The anhydride and each of the hydrates was introduced 
into a glass vial and maintained at 70* C. Then, the extent 
of decomposition with closed time was analyzed by liquid 
chromatography and the results thus obtained are described 
in the following Table 29. 

TABLE 29 



Saturated salt aohaiocs irnkte the desiccator 



Salt Solution 



Relative Humidity (%) at 75" C. 



Potassium Aoe tale 


23 


Magnesium ChkBide 


33 


Potaaahan Caibooate 


43 


Maanesium Nitrate 


52 


Sodium Nitrite 


64 


Sodium Chloride 


75 





ThcrmaJ 


stability with elai>9ed time (at 70" C.I 
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Tunc fwoek> 


(Unit: %) 




Sample 


Initial 


1 2 3 


4 


55 


Anbydrase 
3 hydrate 
U hydrate 


99 
97 
100 


— 97 — 
97.25 95.80 97.16 


95 

96.17 



60 



Specifically, 100 mg of the sanople was spread on a 
preweighed Petri dish and the total weight was accurately 



As can be from Table 29. the 3 hydrate and the 1.5 hydrate 
both showed the same degree of thennal stability as the 
anhydride. 

TEST EXAMPLE 6 
Water Solubility of the Con^Kxind Prepared in Exaioplc 204 
Water solubilities of various salts of the compound. 



measured, then three of the sample were placed in each 65 including that of die methanesulfonate prqwu-ed in Example 
desiccator of Table 28. The desiccator were allowed to 204, were measured. The measurement results are Usted in 
stand at normal tenqjerattire for 7 days and then the sanq>le the following Table 30. 
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TABLE 30 
WUCT Solubility 





I%06{rfiate bviffered 
solution (pH 7) 


Phosphate buffered 
solulioo (pH 2) 


Free form 


0.007 


14.6 


Tarumc 


6.7 


15.4 


Sulfurate 


11.4 


SS 


IKTohienesulfcxiate 


73 


6.6 


Xfethficesul fooflie 


>30 


>20 



As can be seen from the above results, the methane- 
suIfoDatc shows a water solubility superior to that of tfie 
tartarate. the sulfurate. and the p-toluenesulfonate as well as 
the free form. Therefore, it is identified that the methane- 
sulfonate has a desirable solubility as well as an excellent 
antibacterial activity. 

BIOLOGICAL EXAMPLE 4 
Id Vitro Antibacterial Activity Test 

In order to determine the antibacterial activitiers of the E- 
and Z^isomner of the compound 180 which were separated 
in Example 203. and of 7- {4-aminomcthyl-3- 
methyloxylminopyiTolidin- 1 -yl)- 1 -cy clopropyl-6-flucTo-4- 
oxo-l,4-dihydro-l,8-naphthyridine-3-carboxylic acid meth- 
anesulfonate prepared in Exanq>lc 204. in vitro antibacterial 
activities of them were measured using agar medium dilu- 
tioD m^hod. The results were as described in the following 
Tables 31 and 32. In Table 32. the minimum inhibitory 
concentration (MIC. pg/ml). was singly calculated in the 
ratio of weight without considering the molecular weight, 
and ciprofloxacin was chosen as the control. From the 
results, it is identified that the Z-isomcr has a superior 
antibacterial activity to the E-isomcr and that the methane- 
sulfonate as well as the free form has an excellent antibac- 
terial activity. 

TABLE 31 



in vitro Antibacterial activity (Minixmim Izdubttofy 
Copccnimion: MIC, ug/mlt 



Ibst Strains 


£-i90iDer 


TAbosoct 


Cipfofloxacio 


Staphyioooccus aureus 6538p 


0.063 


50.008 


0.13 


Staphylococcus aureus gioc]$io 


0.063 


S0.008 


0.13 


Staphylococcm amreus 77 


0.063 


0.031 


0.25 


Smphylococats aureus 241 


16 


4 


64 


Staphylococcus epuJermidit 


om\ 


S 0.008 


0.063 


887E 








Sntpkyloooocus epuiermuHs 178 


32 


4 


128 


Sorptoooocus faecalis 2921 2 


0-25 


0i)63 


1 


BadUus tubtiiU 6633 


0D31 


50X08 


0.031 


Mictoooocus luaeuf 9341 


03 


0.13 


2 


Esckeiichia coU 10536 


Oi>31 


fiODOS 


0.016 


Escherichia coU 3190Y 


0.016 


S0D08 


£0.008 


Escherichia ooU B51E 


0-063 


0.016 


£0.008 


Esci^tichia ooU TEM3 343% 


0J5 


0.13 


0.25 


Escimricbia eoU 7EM5 37396 


0-5 


0.13 


0.13 


Escherichia coU 7EM9 263SC 


0.13 


0.031 


0.016 


Pseudamonat aemginote 1912E 


1 


0.5 


0-25 


Pseadomonas aeruginosa 10145 


2 


0.5 


0.25 


Pseudtmionas aeruginosa 6065Y 


32 


8 


4 


Adneiabacter oaUxPoceticms 


0-25 


OD63 


0.25 


15473 








Citrobacter diversus 2046E 


0.13 


om\ 


0.031 


Enmrobocter doacoe 119^ 


0.13 


Oj031 


0.016 


Entefotocter doacae P99 


0D31 


SOjOOS 


S0.008 


KUbtietia odfogenes 1976E 


0.25 


0Jt)63 


0.13 


KUbsUUa aemge/tes 1082E 


0.13 


0J031 


0.016 


Pfxmus vulgaris (£359 


1 


0.25 


0-031 



TABLE 31-continued 



In vitro Antibacterial actrvity (Miniinuni Inhibitory 
Coocentiation: MIC, ujttol) 

Test Strains E-isomer Z-isomer Ciprofloxacin 

SeratU manecence 182ffi 0.5 0.25 0J063 

Salmonella thypimurium 14028 0.13 Oj03I 0.031 



TABLE 32 



In vitro Antibactcriaj activity (Minimum IchibiioTy 
Concentration: MIC. ugAnl^ 



25 



30 



Test Strains 


MethaDcsulfooic 
ackt salt 


Ciprofloxacin 


Staphylococcus aureus 653^ 


0.016 


0.13 


Staphylococcus autwus giorgio 


0.016 


0.13 


Ssaphytoooocus aunus 77 


0.031 


0.25 


Staphylococcus auntus 241 


4 


128 


Staphylococcus epidermidis 887E 


0.016 


0.013 


Staphylococcus epidermidis 178 


4 


128 


Streptococcus faecalis 29212 


0.13 


OS 


Bacillus subtOis 


0.016 


Oj031 


Micrococcus luteus 9341 


0.13 


2 


Escherichia coU 10536 


0.008 


<DXK» 


EschericMa ooli 3 190Y 


0.008 


<OJX» 


Escherichia coU 85 1£ 


0.016 


<OJX» 


Escherichia coU TEM3 343SE 


0.25 


OJ 


Escherichia coU TEM5 373gE 


0.13 


0.13 


Escherichia eoli TEM9 2639E 


0.031 


0i}16 


Pseudcntonas aerugirtosu 191 2E 


0.25 


0.13 


Pseudcrnonas aeruginosa 10145 


0.5 


0J5 


Acinetobacter calcoaceticus 15473 


0.031 


0,25 


Cisrobacter <Sversus 204^ 


0.031 


oms 


Enterobacter cloacae 1194E 


0.031 


ome 


Enterobacter cloacae 


0.016 


<Oj006 


Klebsiella aerogenes 1976E 


0.13 


0.13 


Klebsiella aerogenes 1082E 


0.031 


0J016 


Proteus vulgaris 6059 


0.25 


Oj031 


Serra^ marsecertoe 1826E 


0,13 


OX>63 


Salmonella thypimurium 14028 


0.031 


0-031 



Although this invention has been described in its pre- 
ferred form witii a certain degree of particularity, it is 
appreciated by those skilled in the ait that the present 
disclosure of the preferred form has been made only by way 
of example and that numerous changes In the details of the 
45 construction, combination and arrangement of parts may be 
resorted to without departing from the spirit and scope of the 
invention. 

What is claimed is: 

1. 7-<4-aminQmethyl-3-methyloxylminopyiTQlidin-l-yl>- 
l-cyclopropyl-6-fluoro-4-oxo-l, 4-dihydro-l .8- 
naiAthyridinc-3-carboxylic add represents by the following 
formula: 



O O 




or a pharmaccutically acceptable non-toxic salt, physiologi- 
es cally hydrolyzable ester, or isomer tborof. 

2. The compound according to claim 1 in the from of the 
Z isomer. 



5,776,944 



105 



106 



3. 7-(4-aininomcthy 1-3 -methy loxylminopyiTolidin- l-yVy 
l-cyclopropyl-6-fluoro-4-oxo-l, 4-dihydro-l,8- 
naphthyridine-3-carboxylic acid methanesulfonate or a 
hydrate thereof represented by the following formula: 



thereof. 




HN 



OH 



10 

CHjSOsHjiHiO 



15 



or its isomer, in which n denotes 0* 1, 1.5, 2, 2.5, 3. 3.5 or 
4; or an isomer thereof. 

4. The con^xxind according to claim 3. wherein n is 3. 

5. The con^x)und according to claim 3. which has a 
moisture content of from 9 to 11% by weight 

6. The cont^KKind according to claim 3, wherein n is 1.5. 

7. The coti4>ound according to claim 3, which has a 
moisture content of from 4 to 6% by weight 

8. A process for preparing 7-(4-aminomethyl-3- 
methy loxylminopyrrolidin- 1 -yl)- 1 -cydopropyl-6-fluoro-4- 
oxo-1.4-dihydro-1.8-naphthyTidinc-3-carboxylic acid repre- 
sented by the following fonnula: 



23 



CHjO] 




30 



35 



40 



or its isomer, methanesulfonate and hydrate of the 
methanesulfonate, which comprises reacting a quinolone 
compound represented by the following formula. 



OH 




50 



in a solvent in the presence of an acid acceptor. 

9. The process of claim 8, wherein the ratio of Ae number 
of moles of the pyirolidinc oxime con^>ound to the number 
of moles of the quinolone compound ranges from one(l). to 
tcn(lO). 



10. The process of claim 8. wherein said solvent is 
selected from the group consisting of acetonitrile. 
20 dimethylforraamide, dimethylsulfoxide. pyridine. 
N-methylpyrrolidinone. hexamethylphosphoramide. 
ethanol. and aqueous mixtures thereof . 



11. The process of claim 8, wherein said acid accq^tor is 
selected from inorganic bases consisting of sodium hydro- 
gen carbonate and potassium carbonate and organic bases 
consisting of triethylamine. diisopropylethylamine, 
pyridine. N.N-dimethy laniline. N.N- 
dimethylaminopyridine. 1.8-diazabicyclo-undec-7-ene. and 
1 .4-diazabicyclo-octane. 

12. The process of claim 8. wherein tiie reaction is canied 
out at a temperature ranging from room ten^>erature to 200° 

C. 



13. An antibacterial composition con^rising as an active 
component the compound defined in claim 1. together with 
a pharmaceudcally acceptable carrier. 

14. The composition of claim 13 conqsrising 1 to 100 mg 
of the compound in a unit dosage fc€m. 

15. An antibacterial composition comprising as an active 
conqx>nent the compound defined in claim 3. together with 
a phannaceutically acceptable carrier. 

16. The composition of claim 15 comprising 1 to 100 mg 
of the compound in a unit dosage form. 



in which X rqsresents a halogen, with a pyrrolidine oxime 
compound represented by the following formula, or a salt 
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BRIEF DESCRIPTION OF ACTIVITIES 
DURING REGULATORY REVIEW PERIOD FOR FACTIVE® 



IND Chronology 

Augusts, 1997 
August 13, 1997 

August 29, 1997 
August 29, 1997 
Septembers, 1997 
September 4, 1997 

September 25, 1997 
September 26, 1997 

October 1, 1997 
October 20, 1997 

November 14, 1997 



IND 53,908 filed with FDA. 



FDA acknowledgement of receipt of IND, assignment 
of IND number. 

Comments from FDA as review team completes 
30-day review period. Request for teleconference. 

FDA fax with microbiologist's comments on Etest 

FDA notification "study is safe to proceed". 

Serial No. 001: Submit Information Amendment: CMC 
data to support the physical/chemical characterization 
of the drug substance. Also submitted one month 
stability data for drug product. 

FDA response to questions in the IND cover letter and 
additional comments regarding IND. 

Serial No. 002: Submit new protocols: modifications to 
synopses submitted in IND for Studies 001, 002 and 
003. 

Fax to FDA: overview of Phase I studies data to date 

Serial No. 003: Submit Protocol Amendment: Change 
in Protocol (Study 004); Response to FDA Request for 
Information (reply to Aug 29 fax). 

Serial No. 004: Submit Information Amendment: 
Clinical: response to request to include women in 
Phase I studies 

Pharm/Tox: submit two 13-week study reports 
(1 -rat/1 -dog) 



December 4, 1997 Serial No. 005: Submit CMC Information Amendment: 

change in formulation of SB-265805-S capsules, 
ofloxacin tablets, and placebos for both study 
medications. 



December 22, 1997 



January 20, 1998 



February 17, 1998 
February 27, 1998 



March 6, 1998 

March 16, 1998 
March 31, 1998 

April 24, 1998 
May 22, 1998 



Serial No. 006: Submit Protocol Amendment for new 
investigators for studies 001, 002, 003 and change in 
protocol for study 004. 

Serial No. 007: Protocol amendment for new 
investigators for studies 001, 002 and 003. Submit final 
complete report of Phase I pharmacology study (No. 
1405/32). 

New USAN (US Adopted Name) Application 

Serial No. 008: Submit final reports for four 
microbiology studies, five assay development studies, 
one MTD study in dogs and two clinical reports for 
Phase I protocols. 

Serial No. 009: Protocol amendment regarding addition 
of sub-investigators and changes to protocol 003. 

Discussion with FDA project manager regarding End of 
Phase II meeting briefing document. 

Serial No. 010: Submit change in protocol for Study 
002, addition of investigator and sub-investigators for 
Study 003. 

Serial No. Oil: Submit change in protocol for studies 
001 , 002, 003 and addition of sub-investigators. 

Discussion with Peter Dionne regarding urine and 
serology tests rather than cultures to obtain results 
from "atypical" organisms. 



June 16, 1998 



Serial No. 012: Request for end of Phase II meeting. 



2 



June 18, 1998 Serial No. 013: final study reports for two microbiology 

studies, one toxicology study and one clinical 
pharnnacology study. 

June 29, 1998 Discussion with FDA to schedule end of Phase II 

meeting and contents of briefing document. 

July 7, 1998 Serial No. 014: submit 7 protocols across three 

indications: CAP (049, 012), ABS (009, 010) and cUTI 
(013, 014) and study synopses for studies 001 and 
003. 

July 8, 1998 Discussion with FDA regarding comparators chosen 

for CAP and uUTI studies. Safety, drug interaction, 
impairment of effect and labeling also discussed. 

July 9, 1998 Fax to FDA containing Note to Reviewer mistakenly 

omitted from Serial No. 014. 

July 13, 1998 Serial No. 015: submit 4 protocols for AECB (008, 068, 

069, 070) and study synopsis for Study 002. 

July 16, 1998 Serial No. 016: submit Briefing Document for end of 

Phase II meeting. 

July 20, 1998 Discussion with Dr. Alivisatos regarding reporting of 

SAEs for Phase III trials. 

July 27, 1998 Discussion with FDA regarding exporting of drug. 



August 3, 1998 Serial No. 017: submit two final toxicology study 

reports. 

August 3, 1998 Fax to FDA regarding revised definition of SAEs, 

amendment to protocol 014. revised synopsis for 
protocol 001 and definition of clinical success/failure. 

August 4, 1998 Discussion with Dr. Alivisatos regarding protocols to be 

discussed during end of Phase II meeting. 

August 6, 1998 Fax to FDA: microbiological methods for Dr. Alivisatos. 
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August 11, 1998 
August 18, 1998 
August 21, 1998 

August 25, 1998 
September 4,1998 

September 11, 1998 

September 15, 1998 

September 17, 1998 
September 17, 1998 

September 22, 1998 
September 23, 1998 



End of Phase II Meeting. 



Fax to FDA regarding Iksan facility and use of 1 month 
stability data for drug substance. 

Serial No. 018: CMC Amendment with fully updated 
drug substance section for the sesquihydrate form to 
be used in the Phase III trials. Information submitted 
for the tablet formulation and the various 
over-encapsulated comparators and matching 
placebos. 

Serial No. 019: submit change in protocol for studies 
012, 014 and 049. 

FDA Minutes for End of Phase II meeting (August 11, 
1998) 

Serial No. 020 Submit meeting minutes, overheads for 
the August 11 end of Phase II meeting and CMC 
sub-meeting. 

Serial No. 021: Submit protocol amendment for Study 
014 (new investigators). Dear Doctor letter regarding 
rashes and revised patient information and ICF. 

Serial No. 022: Submit final clinical reports for studies 
020 and 034, addendum to final report for Study 006. 

Discussion with Dr. Schmuff (FDA Chemistry team 
leader) regarding inclusion of LG (Iksan) facility in the 
NDA with data from one drug substance batch with 1 
month stability data versus the typical 3 months 
because the plant is currently under construction. 

Serial No. 023: submit new investigators for Study 014. 

Serial No. 024: submit SB's position piece on 
Laboratory Methods for Determination of Infection due 
to Atypical Pathogens for FDA's consideration, and 
product labeling for the diagnostic test kits that will be 
used. 
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September 28. 1998 



September 29, 1998 



Octobers, 1998 



Serial No. 025: submit change in protocols and new 
investigators for Studies 009 and 068. 

Serial No. 026: submit new investigators for protocol 
014. 

Minutes of July 8, 1998 teleconference faxed by FDA. 



October 7, 1998 

October 12, 1998 
October 20. 1998 

October 22. 1998 



October 27, 1998 
October 28, 1998 



October 29. 1998 



Serial No. 027: submit new investigators for protocols 
009 and 014. 

Serial No. 028: submit protocol amendment for 
protocol 008. 

Serial No. 029: submit new investigators for protocols 
008, 009, 012, 014 and 049. 

Fax to FDA: follow-up to End of Phase II meeting 
regarding work-up for adolescent patients with joint 
complaints, and lowering age limit to 16 on protocols 
009 and 053. 

Serial No. 030: submit new investigators for protocol 
014. 

Fax from FDA regarding proposed work-up for 
adolescent patients with joint complaints. Age limit of 
16 years old OK; can proceed with study 009 and 
complete proposal for study 053. 

Conversation with FDA regarding clinical plan to 
work-up joint complaints in adolescents, diagnostic 
tools for atypical pathogens, obtaining MART reports 
for trovafloxacin from FOI, and DDMAC issue of the 
"dual comparator" control regimen for the CAP study. 



October 29, 1998 Fax to FDA regarding "dual comparator" control arm 

(protocol 012) and Zithromax® label. 

October 29. 1998 Fax from FDA regarding additional comments from 

Biopharmaceutics reviewer referencing the End of 
Phase II Meeting. 
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October 30, 1 998 

November 2, 1998 

November 4, 1998 

November 5, 1998 

Novembers, 1998 
November 12, 1998 
November 11, 1998 

November 13, 1998 

November 16, 1998 

November 16, 1998 
November 17, 1998 

November 17 & 18, 1998 
November 18, 1998 

November 19, 1998 



Recommendation from FDA from pharmacologist to 
clarify data in report for study 
SB-265805/RSD-1 00NT5/1 . 

Serial No. 031 : submit new European investigators for 
protocols 012 and 049. 

Serial No. 032: submit new investigators for protocols 

008, 014 and 068. 

Serial No, 033: submit new investigators for protocols 

009, 012 and 049. 

Serial No. 034: submit Annual Report. 



Serial No. 035: submit new investigators for protocols 

008, 014 and 068 

Serial No. 036: submit DMPK report 
(SB-2658057RSD-1 OOTVN/1 ). 

Serial No. 036: submit new European investigators for 
protocol 012. 

Serial No. 038: submit new investigators for protocols 

009, 012 and 049. 

Fax to FDA: request to export drug 



Serial No. 039: submit new investigators for protocols 
008, 014 and 068. 

Conversations with FDA regarding FOI requests for 
Trovan™ information. 

Serial No. 040: submit new protocol 053: 320 or 
640mg gemi once per day for 3 days versus 250mg 
Cipro twice daily for 3 days for uUTI. 

Fax from FDA requesting clarification of Nov 16 fax. 
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November 19, 1998 

November 20, 1998 

November 23, 1998 

November 24, 1998 

November 25, 1998 
December 3, 1998 
December 8, 1998 

December 11, 1998 

December 14, 1998 

December 16, 1998 
December 17, 1998 
December 21 , 1 998 

December 23, 1998 
January 8, 1999 

January 11, 1999 



Serial No. 041: submit new investigators for protocols 
008, 014 and 068. 

Fax to FDA clarifying Nov16 fax — studies for which 
drug needs to be exported will not be under US IND. 

Serial No. 042: submit protocol amendment for study 
009 and submission of new protocol, 139. 

Sent copy of previously submitted protocol 070 (Serial 
No. 015) for drug export request. 

Response from USAN Council, acceptance of 
gemifloxacin mesylate as USAN. 

Serial No. 043: submit change in protocol 014 



Serial No. 044: submit new investigators for protocols 
008, 014 and 068. 

Serial No. 045: submit change in protocol 012 and new 
European investigators for protocols 012 and 049. 

Serial No. 046: submit new investigators for protocols 

008, 014 and 068. 

Fax from FDA regarding recommendations for protocol 
053. 

Serial No. 047: submit new investigators for protocols 

009, 012 and 049. 

Serial No. 048: submit new investigators for protocols 
008, 014 and 068. 

Submit IND Safety Report (initial). 

Serial No. 050: submit new investigators for protocols 

008, 014 and 053. 

Serial No. 051: submit new investigators for protocols 

009, 012 and 049. 
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January 14, 1999 
January 15, 1999 

January 19, 1999 
January 20, 1999 
January 20, 1999 
January 21, 1999 
January 29, 1999 
February 2, 1999 
February 3, 1999 
February 8, 1999 
February 10, 1999 
February 12, 1999 
February 12, 1999 

February 15, 1999 
February 16, 1999 
February 17, 1999 



Authorization given by FDA to export drug to Estonia. 

Serial No. 052: submit proprietary name FACTIVE™ 
and amendment to protocol 068. 

Serial No. 053: submit new investigators for protocols 
008 and 014. 

Serial No. 054: submit new investigators for protocols 
009, 049 and 068. 

Serial No. 055: submit safety report (follow-up). 

Serial No. 056: submit new investigators for protocols 

008, 014 and 053. 

Serial No. 057: submit DMPK, microbiology {in vivo 
and in vitro) and toxicology reports. 

Serial No. 058: submit change in protocol and new 
investigators for protocol 008. 

Serial No. 059: submit new investigators for protocols 

009, 049, 053 and 068. 

Serial No. 060: submit new protocol 079. 

FDA Contact Report: discussion about IND for IV 
formulation. 

Serial No. 061: submit new investigators for protocols 

008, 053 and 068. 

Fax from FDA with comments from the microbiologist 
regarding Serial No. 024 affecting the CAP protocols 
(012 and 049). 

Serial No. 062: submit new investigators for protocols 
014, 053 and 068. 

Serial No. 063: submit new investigators for protocols 

009, 012, 049 and 068. 

SB fax to FDA listing reasons why cannot agree with 
microbiologists statements of February 12. 
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February 18, 1999 
February 19, 1999 
February 22, 1999 
February 24, 1999 
February 26, 1999 
February 26, 1999 
March 8, 1999 
March 9, 1999 
March 9, 1999 

March 11, 1999 
March 12, 1999 
March 16, 1999 

March 16, 1999 
March 18, 1999 
March 22, 1999 
March 24, 1 999 



Discussion with FDA, reversing microbiologist's 
position taken on February 12, 1999. 

Serial No. 064: submit safety report (initial). 



Serial No. 065: submit change in protocol 049. 

Serial No. 066: submit new investigators for protocols 
008, 053 and 068. 

Serial No. 067: submit new investigators for protocols 
008, 009, 012, 049, 053 and 068. 

Serial No. 068: submit safety report (initial). 

Serial No, 069: submit safety report (follow-up). 

Copy of most recent IB sent to Dr. Powers. 

Fax from FDA requesting comments on possible 
effects of gender on the PK of gemifloxacin. 

Serial No. 070: submit new investigators for protocols 
008, 009, 012, 049, 053 and 068. 

Correspondence from FDA containing questions and 
comments regarding protocol 049. 

Serial No. 071: submit new investigators for protocols 
012, 104, 049 and 068. 

Serial No. 072: submit safety report (initial). 

Serial No. 073: submit updated Investigator Brochure. 

Serial No. 074: submit response to FDA request for 
information regarding protocol 079. 

Serial No. 075: submit new protocol 080. 
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March 26, 1999 
March 30, 1999 
March 31, 1999 
March 31, 1999 
March 31, 1999 
April 6, 1999 
April 6, 1999 
April 7, 1999 
April 7, 1999 
April 8, 1999 
April 11, 1999 
April 13, 1999 
April 15, 1999 
April 16, 1999 
April 16, 1999 
April 20, 1999 
April 23, 1999 



Serial No. 076: submit microbiology, DMPK and 
toxicology reports. 

Serial No. 077: submit new investigators for protocols 
008, 009, 014, 049 and 053. 

Serial No. 078: submit new investigators for protocols 
008, 009, 012, 014, 049, 053 and 068. 

Serial No. 079: submit safety report (initial). 



Serial No. 080: request for pre-NDA meeting. 

Serial No. 081: submit new investigators for protocols 
009, 012, 014, 049 and 053. 

Fax from FDA regarding nomenclature, Factive 
accepted with concern. 

Fax from FDA: OK to proceed with protocol 080. 

Serial No. 082: response to FDA request for 
information regarding protocol 053. 

FDA schedules pre-NDA meeting for May 27, 1999 
Fax from FDA regarding issues for QT teleconference. 
Serial No. 083: submit change in protocol 012. 



Serial No. 084: submit new investigators for protocols 
012, 014, 049 and 053. 

Serial No. 085: submit new investigators for protocols 
008, 012, 014, 049, 053 and 068. 

Serial No. 086: submit safety report (follow-up). 



Serial No. 087: submit DMPK report. 



Serial No. 088: submit safety report (initial). 
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April 26, 1999 Serial No. 089: submit new investigators for protocols 

012. 014, 049 and 053. 

April 28, 1999 Serial No. 090: submit DMPK and chemistry report. 

April 29, 1999 Serial No. 091: submit response to FDA request for 

information contains revised criteria for serologic 
diagnosis of C. pneumoniae infection. 

April 29, 1999 Serial No. 092: submit pre-NDA briefing document. 

May 7, 1999 Serial No. 093: submit new investigators for protocols 

014, 053 and 068. 

May 7, 1999 Serial No. 094: submit new investigators for protocols 

008, 012, 014 and 049. 

May 7, 1999 Serial No. 095: submit final clinical study report for 

protocol 003. 

May 7, 1999 Serial No. 096: submit new protocol and investigator 

for Study 126. 

May 12, 1999 Serial No. 097: request for pre-IND/pre-Phase III 

meeting (for IV formulation). 

May 12, 1999 Correspondence from FDA authorizing export of 

investigational drug to Mexico. 

May 12, 1999 Fax from FDA regarding diagnosis of atypical 

organisms. 

May 12, 1999 Serial No. 098: submit DMPK reports. 

May 18, 1999 Serial No. 099: submit safety report (initial). 

May 20, 1999 Serial No. 100: submit change in protocol 014. 

May 20, 1999 SB fax to FDA regarding electronic submission plans 

for NDA. 

May 20, 1999 FDA fax comments regarding questions in pre-NDA 

briefing document. 

11 



May 21, 1999 
May 25, 1999 
May 26, 1999 
May 27, 1999 
June 1, 1999 
June 3, 1999 
June 10, 1999 
June 11, 1999 
June 14, 1999 
June 15, 1999 
June 15, 1999 
June 22, 1999 
June 22, 1999 

June 28, 1999 

June 30, 1999 
June 30, 1999 



Serial No. 101: submit new investigators for protocols 
008, 049 and 068. 

SB faxed responses to comments received from FDA 
on May 20, 1999. 

Serial No. 102: submit DMPK and toxicology reports. 



Pre-NDA Meeting. 



Fax from FDA: OK to proceed with protocol 126. 



Serial No. 103: submit new investigators for protocols 
008, 014, 053 and 126. 

Fax from FDA scheduling meeting for IV formulation on 
July 13, 1999. 

Serial No. 104: submit end of Phase II briefing 
document for IV meeting. 

Serial No. 105: submit new investigators for protocols 
008, 009, 049, 053 and 126. 

Serial No. 106: submit change in protocol 068. 



SB fax to FDA regarding IND for IV formulation. 

Serial No. 107: DMPK and microbiology reports. 

Fax from FDA regarding filing of separate IND for IV 
formulation and clinical reports to be submitted in NDA. 

Serial No. 108: Submit preclinicial safety report (initial) 
regarding results of rat pre- and postnatal reproductive 
toxicology. 

Serial No. 109: submit new investigators for protocols 
049, 068 and126. 

Serial No. 110: submit new investigators for protocols 
008, 012, 014, 049, 053, 068 and 126. 
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June 30, 1999 
July 1, 1999 
July 2, 1999 
July 2, 1999 
July 6, 1999 
Julys, 1999 
July 14, 1999 
July 16, 1999 
July 16, 1999 

July 22, 1999 
July 26. 1999 
July 27, 1999 
July 28, 1999 
August 5, 1999 
August 12, 1999 
August 16, 1999 
August 16, 1999 



Fax from FDA with comments from microbiologist 
regarding Serial No. 057. 

Serial No. 111: submit microbiology reports. 

FDA teleconference regarding the clastogenic findings 
from in vivo intravenous rat micronucleus study. 

Serial No. 112: submit final clinical study reports for 
protocols 019, 021, 022, 023 and 084. 

FDA contact report trying to schedule telecon with Dr. 
Ellis to discuss rat clastogenicity (Serial No. 113). 

FDA contact report postponing July 13 IV meeting and 
requested telecon with Dr. Ellis. 

Discussion with Peter Dionne regarding microbiology 
reports submitted july 1 (Serial No. 111). 

Serial No. 113: submit preclinical safety report for rat 
micronucleus test results. 

FDA contact report postponing IV meeting and results 
of in vivo rat micronucleus test. 

Serial No. 114: submit new investigators for protocols 
014 and 049. 

Fax from FDA granting official acceptance of 
FACTIVE™ name. 

Serial No. 115: submit meeting minutes for pre-NDA 
meeting held on May 27, 

Serial No. 116: response to FDA questions raised by 
Peter Dionne. 

Serial No. 117: submit new investigators for protocols 
009, 068 and 126. 

Serial No. 118: submit new investigators for protocols 
008, 009, 012, 014, 049, 053 and 068. 

SB faxed summary of protocol 082 results to Division. 



Serial No 119: submit new investigators for protocols 
008, 012, 014, 049, 053, 068 and 126. 
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August 16, 1999 



August 18. 1999 



August 19, 1999 



FDA response to questions in the briefing document 
for IV fornnulation meeting scheduled for August 31, 
1999. 

Serial No. 120: submit end of Phase II briefing 
document update for IV formulation. 

Serial No. 121: submit safety report (follow-up). 



August 23, 1999 



August 25, 1999 



Serial No. 122: submit new investigators for protocols 
009, 012, 068 and 126. 

Fax from FDA with May 27/pre-NDA meeting minutes. 



August 31. 1999 



Pre-IND meeting for IV formulation. 



September 2, 1999 



September 10. 1999 



Questions faxed to Division regarding contents and 
structure of NDA. 

FDA response to Sept 2 fax. 



September 14, 1999 



September 24, 1999 



Serial No. 123: submit changes to investigator 
information previously submitted for protocols 008, 
009, 012, 014, 049, 053 and 068. 

Serial No. 124: submit amendment to CMC data. 



September 23, 1999 



September 27, 1999 



September 29, 1999 



Serial No. 125: submit new investigators and changes 
to current investigator information for protocol 126. 

Serial No. 126: submit results of further investigations 
of the in vivo clastogenic potential of gemi. 

Serial No. 127: submit update for items discussed 
during the EoPII meeting in August 1998. Items 
include: starting materials for drug substance, process 
improvement, additional sites for manufacture of drug 
substance, biostudies and dissolution and other misc. 
items. 



October 6, 1999 



Serial No. 128: request for FDA opinion regarding 
design of protocol 111 for IV formulation. 
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Octobers, 1999 
October 12, 1999 

October 14, 1999 
October 15, 1999 
October 18. 1999 
October 22, 1999 
November 2, 1999 
November 5, 1999 
November 11, 1999 
November 15, 1999 
November 17, 1999 
November 18, 1999 
November 23, 1999 
November 30, 1999 
December 1, 1999 
December 2, 1999 



Serial No. 129: submit safety report (initial). 

SB faxed confirmation of October 14 telecon to 
ascertain which type of data display FDA would find 
most appropriate for the presentation of plasma 
concentration results. Two examples faxed. 

Teleconference with FDA regarding plasma 
concentration data display. 

Serial No. 130: submit investigator revisions for 
protocols 068 and 126. 

Serial No. 131: submit termination of study 126. 
Teleconference with FDA regarding Study 111. 
FDA faxed minutes of October 22 teleconference. 



Serial No. 132: submit Annual Report 
Serial No. 133: submit new protocol 105. 
Submit Gemifloxacin Mesylate DMF 14524. 
Serial No. 134: submit new protocol 206. 
Serial No. 135: submit new protocol 186. 
Serial No. 136: submit new protocol 207. 



FDA Contact Report: Dr. Powers requested copy of a 
CFR for protocol 105. 

Fax to FDA with intent of study 105. 

Fax from FDA with questions about recently submitted 
protocols. 



15 



December 2, 1999 



Fax from FDA: OK to proceed with protocol 105. 



December 2, 1999 



Decembers, 1999 



December 6, 1999 



Serial No. 138: submit response to request for further 
information for protocol 105. 

SB faxed to FDA intent and start dates of protocols 
185, 186, 206 and 207. 

Fax from FDA: OK to proceed with protocol 185. 



December 16, 1999 
December 29, 1999 
January 4, 2000 
January 7, 2000 
January 14, 2000 
January 14, 2000 
January 14, 2000 
January 17, 2000 
January 18, 2000 



Serial No. 139: submit new protocol 112 and request 
for FDA opinion of protocol. 

Serial No. 140: submit response to FDA request for 
information regarding protocol 105. 

Serial No. 141: submit new investigators for protocols 
112, 185 and 206. 

Serial No. 142: Submit request for FDA opinion on 
revised protocol 111 (IV study). 

Serial No. 143: response to FDA comments on 
protocols 105, 186. 206 and 207. 

Serial No. 144: submit new investigators for protocols 
105 and 185. 

Serial No. 145: submit new investigators for protocols 
186 and 206. 

Serial No. 146: submit new investigators for protocol 
207. 

Serial No. 147: submit amendment to protocol 185. 



January 26, 2000 Serial No. 148: response to FDA comments on 

protocol 185. 

January 21. 2000 Serial No. 149: response to FDA comments on 

protocol 112. 

Februarys, 2000 Serial No. 150: submit new investigators for protocols 

112, 185 and 206. 

February 4, 2000 Serial No. 151: submit new investigators for protocol 

112. 
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February 7, 2000 

February 14, 2000 
February 16, 2000 

February 16, 2000 
February 25, 2000 
February 28, 2000 
February 28, 2000 
February 28, 2000 
February 29, 2000 
March 1 , 2000 
March 2, 2000 
March 2, 2000 
March 6, 2000 

March 7, 2000 
March 14, 2000 

March 16, 2000 



E-mail request from FDA for American Thoracic 
Society (ATS) statement on obtaining measurements 
of FEV1. 

SB sends publication with ATS statement to FDA 
electronically. 

Serial No. 152: submit new investigators and revised 
investigator information for protocols 008, 009, 012, 
014, 049, 053, 068 and 126. 

Serial No. 153: official submission of ATS statement. 



Serial No. 154: submit new investigators for protocols 
105, 206 and 207. 

Serial No. 155: submit new investigators for protocol 
185. 

Serial No. 156: submit response to FDA faxed 
comments for protocol 111. 

Serial No. 157: submit response to FDA comments on 
protocol 105. 

Serial No. 158: submit new investigators for protocol 
112. 

Fax from FDA: comments on protocol 111. 

Serial No. 159: submit new investigators for protocols 
105, 112, 185 and 206. 

Serial No. 160: submit new investigators for protocols 
112 and 186. 

Serial No. 161: submit investigator information 
revisions for protocols 008, 009, 012, 014, 049 and 
068. 

Serial No. 162: submit response to FDA comments on 
protocol 112. 

Serial No. 163: submit new investigators and 
investigator revisions for protocols 112, 185, 186 and 
207. 

Serial No. 164: submit new investigators for protocols 
105, 112, 185 and 206. 
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March 28, 2000 

April 13, 2000 
April 14, 2000 
April 18, 2000 

April 19, 2000 

April 19, 2000 
April 26, 2000 
Apirl 26, 2000 
April 27, 2000 

May 9, 2000 
May 1 1 . 2000 
May 22, 2000 

May 24, 2000 

May 31, 2000 



Serial No. 165: submit new investigators and 
investigator revisions for protocols 105, 112, 185, 186 
and 207. 

Serial No. 166: submit safety report (initial). 

Serial No. 167: submit amendment for protocol 112. 

Serial No. 168: submit new investigators and 
investigator revisions for protocols 105, 112, 185 and 
207. 

Serial No. 169: submit new investigators and 
investigator revisions for protocols 009, 014, 049 and 
126. 

Serial No. 170: submit amendment for protocol 139. 

Serial No. 171: submit amendment for protocol 206. 

Serial No. 172: submit new investigators and 
investigator revisions for protocols 105, 112 and 206. 

Serial No. 173: submit new investigators and 
investigator revisions for protocols 112, 185, 186 and 
207. 

FDA fax on evaluation of Acute Sinusitis Patients. 



Serial No. 174: submit revised IB (5''' edition). 



Serial No. 175: submit response to FDA questions 
regarding protocol 112 and request for a meeting with 
FDA to discuss protocols 112 and 139. 

Serial No. 176: submit new investigators and 
investigator revisions for protocols 105, 112, 185, 186 
and 207. 

Serial No. 177: submit new investigator and 
investigator revisions for protocols 112, 185 and 206. 
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June 5, 2000 
June 9, 2000 
June 13, 2000 
June 27. 2000 
June 30, 2000 
July 6, 2000 
July 7, 2000 
July 13, 2000 
July 18, 2000 



July 31, 2000 
August 1 , 2000 
August 3, 2000 

August 10, 2000 

August 11, 2000 
August 23, 2000 



FDA fax scheduling meeting to discuss protocols 112 
and 139 on June 28, 2000 (Type C meeting). 

Serial No. 178: submit new investigators and 
investigator revisions for protocol 112. 

Serial No. 179: request to postpone June 28 meeting. 



Serial No. 180: submit safety report (follow-up). 

Serial No. 181: submit new investigators and 
investigator revisions for protocols 112, 185 and 206. 

Serial No. 182: submit amendment for protocol 080. 

Serial No. 183: submit CMC amendment to extend 
shelf life from 24 to 36 months. 

Serial No. 184: submit new investigators and 
investigator revisions for protocols 112 and 185. 

Submit a revised version of the report for Study 037 
(Serial No. 185) entitled "An open, randomized, 
two-way crossover study to assess the penetration of 
gemifloxacin at steady-state into bronchial mucosa and 
bronchoalveolar lavage fluid in healthy volunteers". 

Serial No. 186: submit new protocol 212. 

Serial No. 187: submit safety report (initial). 

Serial No. 188: submit request for FDA meeting 
(rescheduling of meeting to discuss protocols 112 and 
139.) 

Serial No. 189: submit new investigators and 
investigator revisions for protocols 112 and 206. 

Serial No. 190: submit amendment and modification of 
protocol 105. 

Serial No. 191: submit safety report (follow-up). 
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August 24, 2000 
August 25, 2000 

August 31, 2000 
Septembers, 2000 
September 13, 2000 
September 15, 2000 

September 15. 2000 

September 29, 2000 

October 8, 2000 
October 9, 2000 
October 12, 2000 
October 18, 2000 

October 27, 2000 
November 14, 2000 

November 22. 2000 



Fax from FDA: OK to proceed with protocol 212. 

Serial No. 192: submit new investigators and 
investigator revisions for protocol 112. 

Serial No. 194: submit new protocol 287. 

FDA Correspondence: schedule Type C meeting to 
discuss protocols 112 and 139 on November 7, 2000. 

Serial No. 195: submit new investigators and 
investigator revisions for protocols 112 and 212. 

Serial No. 196: submit new investigators and 
investigator revisions for protocols 112 and 287. 

Serial No. 197: submit response to FDA comments on 
protocol 212. 

Serial No. 198: submit new investigators and 
investigator revisions for protocols 112, 185, 212 and 
287. 

Fax from FDA regarding concerns with protocols 287 
and 107. 

Serial No. 199: submit end of Phase II (EoPII) briefing 
document. 

Serial No. 200: submit new investigators and 
investigator revisions for protocols 112, 212 and 287. 

Serial No. 201: submit new investigators and 
investigator revisions for protocols 212 and 287. 

Serial No. 202: submit Annual Report 

Serial No. 203: submit new investigators and 
investigator revisions for protocols 112, 206, 212 and 
287. 



Serial No. 204: submit DMPK report 
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November 30, 2000 

January 10, 2001 

January 22, 2001 
January 26. 2001 

January 29, 2001 

January 30, 2001 
February 26, 2001 
February 26, 2001 
March 1, 2001 
March 12, 2001 
April 17, 2001 
April 17, 2001 
April 19, 2001 

May 7, 2001 
May 8, 2001 



Serial No. 205: submit new investigators for protocols 
185, 186, 212 and 287. 

Serial No. 206 (N/A) 

Serial No. 207: submit amendment and new 
investigators for protocol 287. 

SB request to export drug to China. 

Serial No. 208: submit amendment and new 
investigators for protocol 287. 

Serial No. 209: submit amendment and investigator 
revisions for protocol 212. 



Serial No. 210: submit new protocol 333. 



Serial No. 211: submit new investigators for protocol 
333. 

Fax from FDA regarding protocol 333, OK to proceed, 
but have comments. 

Serial No. 212: response to request for information on 
patient with possible pustular dermatosis. 

Serial No. 213: investigator revisions for protocols 112, 
212 and 287; new investigators for protocol 333. 

Serial No. 214: submit DMPK report 



Serial No. 215: submit new protocol 344. 



Serial No. 216: submit investigator revisions for 
protocols 112, 212 and 287; new investigators for 
protocol 333. 

SB fax to FDA with safety report (initial) 

Fax from FDA: OK to proceed with protocol 344, but 
have comments. 
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May 11, 2001 
May 22. 2001 

June 7, 2001 
June 8, 2001 
June 11, 2001 
June 14. 2001 
June 22, 2001 
June 22, 2001 
June 27, 2001 
June 27. 2001 
July 5. 2001 
July 6, 2001 
July 13, 2001 

July 20, 2001 
August 2, 2001 
August 9, 2001 



Serial No. 217: submit official safety report (initial), 
faxed on May 7, 2000. 

Serial No. 218: subnnit investigator revisions for 
protocols 112. 287 and 333; new investigators for 
protocol 344. 

Serial No. 219: subnnit final clinical study report for 
protocol 185. 

Serial No. 220: submit safety report (initial). 

Serial No. 221: submit amendment and new 
investigators for protocol 344. 

Serial No. 222: submit new investigators and 
investigator revisions for protocols 287, 333 and 344. 

Serial No. 223: submit final clinical study report for 
protocol 077. 

Serial No. 224: submit final clinical study report for 
protocol 062. 

Serial No. 225: submit final clinical study report for 
protocol 059. 

Serial No. 226: submit safety report (initial). 



Serial No. 227: submit final clinical study report for 
protocol 036. 

Serial No. 228: submit final clinical study report for 
protocol 033. 

Serial No. 229: submit new investigators and 
investigator revisions for protocols: 112, 212, 287, 333 
and 344. 

Serial No. 230: submit safety report (follow-up) 

Serial No. 231: submit new investigators and 
investigator revisions for protocols 287. 333 and 344. 

Serial No. 232: submit DMPK reports. 
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August 2001 
August 22, 2001 
September 10, 2001 
September 12, 2001 
September 17, 2001 
September 19, 2001 
September 27, 2001 
October 22, 2001 
October 25, 2001 
October 30 ,2001 

November 6, 2001 
February 4, 2002 
February 28, 2002 
April 4, 2002 
April 22, 2002 
June 5, 2002 



Serial No. 233: to be clarified w/ GSK. 



Serial No. 234: submit DMPK reports. 



Serial No. 235: submit new investigators and 
investigator revisions for protocols 287, 333 and 344. 

Serial No. 236: submit new investigators and 
investigator revisions for protocols 287 and 344. 

Serial No. 237: submit new investigators for protocol 
333. 

Serial No. 238: submit DMPK report. 



Serial No. 239: new investigators and investigator 
revisions for protocol 344. 

Serial No. 240: submit new investigators and 
investigator revisions for protocols 287 and 333. 

Serial No. 241: submit safety report (follow-up). 



Serial No. 242: submit new investigators and 
investigator revisions for protocols 185, 287, 333 and 
344. 

Serial No. 243: submit Annual Report 



Serial No. 244: submit new investigators for protocols 
287 and 333. 

Serial No. 245: submit new investigators for protocols 
287 and 333. 

Serial No. 246: new investigators and investigator 
revisions for protocols 287, 333 and 344. 

Serial No. 247: submit new investigators and 
investigator revisions for protocols 287 and 333. 

Serial No. 248: submit new investigators and 
investigator revisions for protocols 287 and 333. 
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June 26, 2002 



July 11, 2002 



July 25, 2002 
July 29, 2002 
August 5, 2002 

August 6, 2002 



Serial No. 249: submit nonclinical study reports: 
SB-265805/RSD1 01 MCG/1 . 

SB-265805/RSD-1 01 MGD/1 , General/RSD-1 01 8F1/1 
and SB-265805/RSD-101BT0/2. 

Serial No. 250: submit nonclinical study reports: 
SB-265805/RSD-1 01 GVB/1 , 
SB-265805/RSD-1 01 MG9/1 , 
SB-265805/RSD-1 01 MGB/1 , 
SB-265805/RSD-101N65/2 and 
SB-265805/RSD-1 01 NB3/1 . 

Serial No. 251: submit response to FDA request for 
patient profiles and datasets for study 185. 

Serial No. 252: submit response to FDA request for 
specific listings for study 185. 

Serial No. 253: submit abridged clinical study reports 
for protocols 001, 003, 008, 009, 010, 013, 049, 053, 
067 and 068. 

Serial No. 254: submit 34 microbiology reports. 



August 13, 2002 
August 16, 2002 
August 20, 2002 
August 22, 2002 
August 23, 2002 
August 29, 2002 
September 13, 2002 



Serial No. 255: submit DMPK and pharmacology 
reports. 

Serial no. 256: submit final clinical study reports for 
protocols 024, 056, 114 and 344. 

Serial No. 257: submit a microbiology report, 
SB-265805/RSD-1 01 TRW/1. 

Serial No. 258: submit response to FDA request for 
information regarding study 185. 

Serial No. 259: submit response to FDA request for 
CRFs for protocol 185. 

Serial No. 260: submit revised investigator information 
for protocol 287. 

Serial No. 261: submit clinical study reports for 
protocols 105, 112, 139, 207 and 212. 
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September 17, 2002 
September 24, 2002 
September 26, 2002 
October 21, 2002 
December 19, 2002 
December 31, 2002 
January 3, 2003 
April 8, 2003 

NDA Chronology 

December 15, 1999 
December 27, 1999 
December 28, 1999 
December 30, 1999 
January 4, 2000 
January 6, 2000 

January 10, 2000 



Serial No. 262: submit missing Vol 17 of 25 for Serial 
No. 261. 

Serial No. 263: submit IND transfer from GSK to LGLS. 



Serial No. 264: submit acceptance of IND transfer and 
transfer of obligations to PAREXEL. 

Serial No. 265: submit response to request for 
additional CRFs for study 185. 

Serial No. 266: submit Annual Report. 

Submit clinical reports for studies 106, 107, 111 under 
IND No. 60,132. 

Serial No. 267: submit clinical study reports for 
protocols 303 and 333. 

Serial No. 268: submit clinical pharmacology reports 
for protocols 044, 060, 062, 075, 079, 080, 245, 249 
and 250. 



NDA 21-158 submitted to FDA. 



Acknowledgement from FDA receiving the NDA 
package for review. 

Request for statistical plan change clarifications in 
studies SB-265805/013 and SB-265805/014. 

Request for listing of duration of therapy in studies 
SB-265805/013 and SB-265805/014. 

Response to request for word document files for the 
reports of studies SB-265805/01 3 and SB-265805/014. 

Response to request for clarification/information 
regarding clinical studies SB-265805/013 and 
SB-265805/014. 



Submit Field Copy of NDA 21-158. 
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January 18, 2000 
January 21, 2000 



Response to request for patient profiles (CRTs) for the 
clinical trials contained in NDA 21-158. 

Request for 8-month safety update. 



February 8, 2000 



Fileability of NDA confirmed by FDA. 



February 17, 2000 



February 18. 2000 



February 23, 2000 



March 2, 2000 



March 7, 2000 



March 7, 2000 
March 13, 2000 

March 22, 2000 

March 23, 2000 

March 31, 2000 

April 27, 2000 

May 1--3, 2000 



Request for additional regression analyses comparing 
plasma drug Cmax to change in QTc, and plasma drug 
concentration to time of maximal change in QTc. 

Response to request regarding FDA's proposed 
inspection of the investigators. 

Request for samples (Drug Product, Drug Substance) 
to perform methods validation. 

Response to FDA request for x-ray assessment 
reports for the patients in studies 009, 010, Oil, 012, 
and 049. 

Response to "Method Validation Letter" dated 
February 23, 2000. Submit copies of specification, 
methods and validations detailed in LG Chemical's 
DMF 14524 for Gemifloxacin Mesylate. 

Response to request letter dated February 17, 2000. 

Pre-announcement of PA! (Pre-Approval Inspection) 
for primary manufacturing site located at Iksan, Korea. 

Response to provide accommodation details for PAI of 
Iksan site. 

Response to request for ECG data. 

Response to request for a full waiver for conducting 
pediatric studies. 

FDA notice of non-approval for Acute Pyelonephritis 
indication. 

PAI of Iksan site. 
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May 19, 2000 



Submit "coming soon" campaign for Factive logo. 



May 30, 2000 



June 1. 2000 



June 15, 20, 27, 2000 



June 27, 2000 



July 21, 2000 



August 8, 2000 
August 10, 2000 
August 14, 2000 



Response on Factive®'s lack of efficacy data in acute 
pyelonephritis referenced in the letter dated April 27, 
2000. 

Request for additional information related to CAP 
studies. 

Responses to request for information regarding CAP 
studies. 

Amendment to Pending NDA 21-158: current and 
correct analytical method "Determination of Impurities 
and Degradations for SB-265805-S by HPLC". 

Amendment to Pending Application: pharmacokinetic 
data for comparator drug, trovafloxacin, in study 037 
and revision of macrophage concentrations of 
gemifloxacin. 

Request for additional information regarding NDA 
submission. 

Provided comments on the microbiology section of the 
proposed labeling. 

Submit 8-month Safety Update. 



August 15, 2000 
August 15, 2000 

August 18, 2000 
August 24, 2000 



Response to request dated August 8, 2000. 

Request for supporting data used in March 7'^ 
submission on QTc issues. 

Response to request dated August 15, 2000. 

Response to request for clarification and/or additional 
information on some of the data from the CAP, ABS 
and AECB clinical trials. 
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September 1 , 2000 

September 1 , 2000 

September 8, 2000 
September 26. 29, 2000 
September 26, 28, 2000 
October 2, 10, 2000 
October 9, 2000 
October 11, 16, 17, 2000 
October 19, 2000 
October 25, 2000 
October 31, 2000 
November 3, 2000 
November 7, 2000 
November 21, 2000 
November 24, 2000 
November 27, 2000 



Submit revised microbiology section of the labeling in 
accordance with FDA comments dated August 10, 
2000. 

EIR (Establishment Inspection Report) issued for Iksan 
PAI. 

Request to export drug to the People's Republic of 
China to be used as clinical trial supplies. 

Requests (I) for additional safety information. 

Response on safety information. 

Request (II) for additional safety information. 

Response to request for statistical appendices for the 
clinical studies. 

Responses to additional questions on rash. 

Submit previous agreements with the Division on 
packaging. 

Receive FDA labeling counterproposal. 

Submit Briefing Document for November 7, 2000 
Meeting to discuss FDA's concerns. 

Response to request for additional information on NDA 
21-158. 

Face to Face Meeting to discuss safety concerns 
(rash, hepatotoxicity, QT prolongation). 

Response to request for additional information on rash 
issues. 

Request for a meeting w/ Director of ODER. 
Response to request for "benefits" summary. 
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November 28, 2000 
December 4, 2000 
December 7, 2000 
December 8, 2000 
December 15. 2000 
December 22. 2000 
January 12, 2001 
January 19, 2001 
February 6, 2001 
February 22. 2001 
March 9. 2001 
March 16, 2001 
April 4, 2001 



April 10, 2001 
April 12. 2001 
April 24, 2001 



Response to request for letters from consultants who 
were mentioned in October 31. 2000 meeting package. 

Request for additional information regarding CMC. 

Comments provided on FDA Meeting Minutes 
regarding November 7, 2000 Meeting. 

Response to CMC deficiency questions. 
Non-Approvable Letter for NDA 21-158. 
Notice for a meeting delay regarding action letter 



Request for a meeting to discuss clinical safety of 
Factive® 

FDA confirmation of a type A meeting on February 22, 
2001 

Submit Briefing Document for February 22, 2001 
Meeting. 

Face to Face Meeting on Resubmission Proposal 



Submit Minutes of the February 22, 2001 Meeting. 

Request for additional information on rash. 

Response to request for a reference to support the 
statistical methodology proposed to be used in the 
analysis of the Yash' data to be acquired from clinical 
studies 265805/344 and 265805/345. 

Response to request for tabular displays of rash data. 
Submit 2"' Safety Update DAP (Dossier Analysis Plan). 
Receipt of User Fee ID Assignment. 
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April 25 - October 17, 2001 



June 5, 2001 
June 14, 2001 
July 19, 2001 

August 3, 2001 

August 14, 2001 
August 17, 2001 
August 21, 2001 

August 23, 2001 
September 4, 2001 
October 18, 2001 

January 8, 2002 



Conduct study 344 to address FDA concerns: A two 
part study to characterize the histology and clinical 
features of rash associated with gemifloxacin and to 
assess the potential for cross-sensitization to another 
quinolone in healthy female volunteers. 

Response to request for further rash analysis data. 

Submit NDA 21-376 for 5-day ABS (Acute Bacterial 
Sinusitis). 

FDA notice that NDA 21-376 cannot receive an 
"Approval" action without the additional safety data 
relating to rash. 

Request for teleconference regarding submission of 
additional PRSP (penicillin-resistant S. pneumoniae) 
data. 

Request for iv program clarifications and CRTs/CRFs 
for study 344. 

Request for Interim Study Report for Study 287. 

Request for 18-month Safety Update without Dr. 
Passage's Date, study 186 report revisions without Dr. 
Passage's data. 

Amendment to NDA 21-376: revised key efficacy and 
safety tables for study 265805/206. 

Response to request for clinical documents regarding 
FDA inspection of the investigators. 

Amendment to NDA 21-376: revised study 186 key 
efficacy and safety tables, revised ISS key safety 
tables. 

Request for a meeting to discuss approvability of NDA 
21-158 and 21-376 based on new data for rash and 
CAP (community-acquired pneumonia) studies. 
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January 18, 2002 



February 12, 2002 



February 22, 2002 



Acknowledgement of February 27, 2002 Face to Face 
Meeting. 

Submit Briefing Document for February 27, 2002 
Meeting. 

Submit DMF Annual Update. 



February 27, 2002 
April 9, 2002 
April 12. 2002 
April 18, 2002 
May 31. 2002 
July 2. 2002 

August 23, 2002 

September 1 1 , 2002 
September 26, 2002 

October 4, 2002 
October 14, 2002 
October 14. 2002 



Type A Face to Face Meeting regarding NDA 
Resubmission. 

GlaxoSmithKline (GSK) termination letter to LG Life 
Sciences. 

Non-Approvable Letter for NDA 21-376. 



Notification of Intent to Amend Application NDA 
21-376. 

LG/Parexel Agreement for Services signed. Parexel to 
act as U.S. agent. 

Teleconference (FDA/GSK/LG Life Sciences/Parexel) 
to discuss Factive® transfer and resubmission. 

LG/GeneSoft Pharmaceuticals Memorandum of 
Understanding signed. GeneSoft Pharmaceuticals to 
be U.S. commercial partner. 

Request for additional information on study 185 and 
CRFs for patients with Legionella pneumophila. 

Transfer of IND/NDA sponsorship from 
GlaxoSmithKline to LG Life Sciences, Parexel as U.S. 
Agent. 

Resubmission to NDA 21-158 filed. 



Submit AECB efficacy data: individual study reports for 
the new studies 1 05. 1 1 2, 1 39, 207, 21 2 and 298. 

LG/GSK Termination Agreement signed. 
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October 21, 2002 



Reponse to request dated September 11, 2002. 



October 22, 2002 



LG/GeneSoft License and Option Agreement signed. 



October 23, 2002 



October 31, 2002 



November 6, 2002 



Request for select study 287 Case Report Tabulations 
missing from October 4, 2002 resubmission. 

Teleconference to discuss updating of safety 
information. 

Request for additional data and analyses that pertain 
to studies 303, 333 and 287 as well as the CAP-IV 
studies 106, 107, 111. 



November 8. 2002 



November 25, 2002 



Request for table containing Class 4/5 patients in all 
studies in the resubmission except study 185. 

Acknowledgement of October 4, 2002 resubmission as 
a complete, class 2 response to December 15, 2000 
action letter. 



November 25. 2002 Teleconference to discuss submission timeline of study 

reports, possibility of further safety update and face to 
face meeting. 

November 27, 2002 Request for information regarding inspection of a site 

that participated in study 344. 

December 2, 2002 Receive FDA letter outlined procedures for the 

Anti-Infective Drugs Advisory Committee Meeting 
scheduled for March 4, 2003. 

December 6, 2002 Request for follow-up information for two sudden 

cardiac deaths in studies 106 and 112. 

December 9, 2002 Response to request for patient listings, rash data and 

investigator information for protocol SB 265805/344 
stated in the November 27 letter. 

December 12, 2002 Request for investigator list and Vol 1.1 of the 

Resubmission. 

December 16, 2002 Request for pregnancy outcomes for patients in study 

344. 
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December 20, 2002 



December 23, 2003 



December 30, 2002 



December 30, 2002 



Response to requests dated December 9, 2002 and 
December 16, 2002. 

Request for additional information regarding safety 
update. 

Submit Briefing Package for January 22, 2003 
Teleconference. 

Submit CMC amendment. 



December 31, 2002 
January 6, 2003 
January 7, 2003 
January 13, 2003 

January 15, 2003 
January 16, 2003 
January 22, 2003 

January 22. 2003 
January 24, 2003 



Request for additional information regarding PRSP and 
CAP data. 

Division meeting to discuss Factive® Resubmission. 



Request for additional information regarding extent of 
exposure table for all S. pneumoniae patients. 

Request for additional information from 
Biopharmaceutics and Clinical Pharmacology 
reviewers. 

Federal Register notice of March 4, 2003 meeting of 
the Anti-Infective Drugs Advisory Committee. 

Response to request dated December 31, 2002. 



Request for a table summarizing rates of rash in all 
AECB studies by sex, age and duration of treatment 
received. 

Teleconference to discuss briefing document for March 
4 Advisory Committee Meeting. 

Response to request dated January 13, 2003. 



January 27, 2003 
January 27, 2003 



Request for additional hepatotoxicity data. 

Request for changes to Advisory Committee 
Background Package. 
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January 30, 2003 
February 3, 2003 
February 4, 2003 
February 1 1 , 2003 

February 13, 2003 
February 25. 2003 
March 4, 2003 
March 7, 2003 

March 7, 2003 

March 12, 2003 
March 17, 2003 

March 21, 2003 
March 25, 2003 
March 26, 2003 
March 27, 2003 



Submit Background Package for Advisory Committee 
Meeting. 

Request for additional information regarding patients 
who received macrolides in the CAP studies. 

Request for a table listing number of patients with S. 
pneumoniae and PRSP. 

Response to requests dated January 7, 2003, 
February 3, 2003, February 4, 2003, January 22, 2003, 
and January 27, 2003. 

Receive FDA Background Package and Advisory 
Committee List. 

Face to Face Meeting to discuss about FDA Advisory 
Committee Meeting preparation. 

FDA Anti-Infective Drugs Advisory Committee Meeting 
on Factive®. 

Request for analysis of occurrence of rash by age and 
gender of subjects. 

Teleconference to discuss next steps after Advisory 
Committee Meeting. 

Submit revised labeling and foil packs. 



Request for a listing of subjects diagnosed with S. 
pneumoniae demonstrating tetracycline and TMP-SMX 
resistance. 

Teleconference to discuss tetracycline/TMP-SMX use 
affecting rash. 

Teleconference regarding labels for cartons and blister 
foils. 

Receive comments from Pharmacology/T oxicology 
reviewer. 

Response to requests dated March 7, 2003 and March 
17, 2003. 
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March 27, 2003 
March 28, 2003 

March 28, 2003 

March 31, 2003 

April 1, 2003 
April 2, 2003 
April 3, 2003 
April 4, 2003 



Teleconference regarding post-marketing 
pharmacovigilance plan. 

Subnnit written confirmation of the agreements reached 
during March 27, 2003 teleconference. 

Submit revised labels for cartons and blister foils 
agreed during March 25, 2003 teleconference. 

Teleconference to discuss options for submitting 
additional information for the multi-drug resistant S. 
pneumoniae (MDRSP) claim. 

Submit Patent Information, 



Teleconference regarding carton labels and labeling 
discussions. 

Submit revised packaging and the final draft labeling. 



Approval Letter: Factive® granted approval for 
commercial marketing in U.S. 
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Or 



PATENT 

Atty. Docket No.: 9009.0008 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re U.S. Patent No. 5,776,944 ) 

Issued: July 7, 1998 ) 

To: Chang Y. Hong, Young K. Kim, Se H. Kim, ) 
Jay H. Chang, Hoon Choi, Do H. Nam, ) 
Ae R. Kim, Jin H. Lee, Ki S. Park ) 

Assignee: LG Life Sciences, Ltd. ) 

For: 7-(4-AMINOMETHYL-3-METHYLOXYIMINOPYRROPLIDIN-1-YL)-1- 
CYCLOPROPYL-6-FLUORO-4-OXO-1 ,4-DIHYDRO-1 ,8- 
NAPHTHYRIDINE-3-CARBOXYLIC ACID AND THE PROCESS FOR 
THE PREPARATION THEREOF 

MAIL STOP: PATENT EXT. 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 



I, CHARLES E. VAN HORN, do hereby certify that this accompanying 
application for extension of the term of U.S. Patent 5,776,944 under 35 U.S.C. 
§156 including its attachments and supporting papers is being submitted as one 
original and four (4) copies thereof. 



CERTIFICATION 



Respectfully submitted. 



FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER, L.L.P. 



Date: May 29, 2003 




Charles E. Van Horn 
Reg. No. 40,266 



PLEASE STAMP TO ACKNOWLEDGE RECEIPT OF THE FOLLOWING: 



In Re U.S. Patent No. 5,776,944 
Issued: July 7, 1998 

To: Chang Y. Hong, Young K. Kim, Be. H. Kim, Jay H. Chang, Hoon Choi, Do H. Nam, Ae R. 
Kim, Jin H. Lee. Ki S. Park 

Assignee: LG Life Sciences, Ltd. 

For: 7-(4-AMINOMETHYL-3-METHYLOXYIMINOPYRROLIDIN-1-YL)-1-CYCLOPROPYL-6- 
FLUORO-4-OXO-1.4-DIHYDRO-1,8-NAPHTHYRIDINE-3-CARBOXYLIC ACID AND THE 
PROCESS FOR THE PREPARATION THEREOF 



1 . Application for Extension of Patent Term Under 35 U.S.C. 
copies with Attachments A-G 

A. Power of Attorney 

B. Approval Letter 

C. ApprovedJ-abeling information for FACTIVE® 

D. U.S. Patent 5',776,944 

E. Maintenance Fees Paid 

F. Chronology of Regulatory Review Period 

G. Certification of Copies of Application Papers 

2. Check in the amount of $1 , 1 20.00 in payment of PTE fee 

Dated May 29. 2003 
Docket No,: 09009.0008 
C.E. Van Horn/C. Woods - Mail Drop 318 



§ 156 (15 pages 




Original & 4 



(due date 6/3/03) 
ELIi 



